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APPLICATIONS OF SCIENCE IN 
AGRICULTURE 

BY 

SIR JOHN RUSSELL, r.R.S., 

Director oj Roihamsted Experimental Station. 

It is widely recognized that science finds useful application in agricul¬ 
ture; indeed, the degree of recognition is so great as to be sometimes 
almost embarrassing. At the present time there is a tendency to 
look to science as the best, if not the only, means to find a way out of 
the difficult situation in which agriculturists in all countries find 
themselves: not uncommonly the man of science is called in—^late in 
the day, perhaps—to retrieve the errors and perchance to share the 
blame of mistakes by politicians, business men, and so-called practical 
experts, who have embarked on some enterprise and got themselves 
into a situation out of which extrication is difficult. All this is a new 
development: it is in striking contrast to the position of thirty years 
ago, when the scientific worker in agriculture was at best only tolerated 
and rarely taken seriously. The British Government would have 
nothing to do with him; no grants were available—indeed, a dis¬ 
tinguished Civil Servant, in response to a request for a research 
grant, declared that he could not conceive of circumstances in which 
any^Govemment would be interested in scientific research for agricul¬ 
ture. It is a great change, and it has proceeded rapidly, mostly 
since the War, though it was not started by the War, but had, in fact, 
set in before that, and indeed was well on its way in 1914. 

The actual progress of events, so far as Great Britain is concerned, 
is well known. In 1890 the Government of the day, having raised 
money by taxing whisky, spent it on Technical Education, including 
Agricultural Education: in consequence Agricultural Colleges and 
Departments of Universities were started and serious efforts made 
to educate young people for agricultural life: some bolder spirits 
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em tfied to eduoate farmers. !I!b6 xmte progxesava of the toatibem 
aoon disoovered the need lor learning something of the snbjeot tbesn^ 
selTes* and they piooeeded to make expmmentaLinth the pnrp<M ol 
gaining knowledge. These men prospered as they deserved. Fanners 
caught the spirit, and experimental farms and plots sprang up all 
round the countryside. Much information of great value to the 
grower was obtained, and its value was widely recognized. The 
Government made a sharp distinction between education and re¬ 
search, however, and while they would make grants for educational 
purposes, they made none for research. The distinction always 
puzzled the la 5 Tnen, and it was abolished in 1909-10, when Mr. Lloyd 
George secured the Act setting up the Development Fund, out of 
which increasing amounts have been voted for research each year. 
So profoundly has research impressed the farmers that when the 
£1,000,000 was allotted to agricidture in compensation for the repeal 
of the Com Production Act, the farmers themselves asked that it 
should be used for “ research and education,” because, as the Presi¬ 
dent of the National Farmers* Union truly said, ” Without research 
there can be no agricultural education.** 

Now this position could not have been reached without very 
substantial reasons. English farmers are the last people to be 
dazzled by the glamour of pure scholarship or University prestige: 
they have no innate veneration for the professor as such. The fact 
that agricultural science has attained so high a position is substantial 
proof that it deserved success. 

If one looks over the records of agricultural improvement for the 
past eighty years, it is easy to see why this position has been attained. 

The first great triumph of science was in 1840, when fifty years 
of work by chemists and botanists had revealed the essential facts 
of plant nutrition, and Liebig, Lawes, and Gilbert put this discovery 
to practical use by the introduction of artificial fertilizers. The great 
improvement of crop yield, and, perhaps more important, the in¬ 
creased certainty of yield in bad seasons, dispelled the old fear of 
catastrophe and famine, and raised farm production to new Idvels. 
Some forty years later a new triumph was to come, for the terrible 
potato blight which had devastated Ireland and indicted untold 
misery upon thousands of her peasants was finally brought under 
control, and has never since been a serious menace. This has been 
followed by the gradual control of many of the insect and fuxigus 
pests that had done so much damage on the farm. 

Some twenty years later came the third triumph, when Bateson, 
studying the laws of heredity, rediscovered the work of Mendel, 
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k*d bln Imried for over forty yearg, and attracted a group 
of aotitmaiagtio workers to plant genetics, which has since greatly 
added to the resources of the farmer by providing him with new 
varieties of crops, but still more by providing the plant breeder 
with a set of principles that enable him within limits to build up new 
varieties almost to speoihoation. Finally, there comes the latest 
achievement of fixing gaseous nitrogen from the air and converting 
it into fertilizers, thus securing indefinitely large amounts of those 
most important substances for the future. 

Perhaps the simplest way of summing up the achievements of 
science in agriculture is to compare the prediction of Sir William 
Crookes in 1898 with the accomplishments of agriculture today. 
Speaking with a full knowledge of science as it was then, he predicted 
that the world in 1931 would require 90 million tons of wheat to 
feed its population, but that unless science discovered new methods 
this represented the utmost that the wheat growers of the world 
could do; afterwards the world would be faced with starvation. 
The accuracy of his forecast in regard to consumption shows how 
carefully he had made his calculation: the world does, as he predicted, 
require in 1928 about 90 to 100 million tons of wheat. But science has 
advanced so much as to upset altogether his calculations about the 
possible production. The 90 millions which he thought was the 
limit without new methods had been much exceeded even in 1911, 
and could be considerably exceeded today if it were needed. The 
fear of world starvation has gone, the achievements of science are 
only at their beginning, and there remains ample scope for patrons of 
science and for the patient efforts of the quiet scientific worker. 

In spite of these brilliant successes agriculture is not prosperous, 
and, as Mr. Hewison points out, it suffers even in those countries 
where science is most diligently applied to it. It would, however, 
be fallacious to attribute the suffering in agriculture directly to the 
progress of science. The application of science to agriculture is not 
an isolated phenomenon: science is being applied also to industry, 
and Whenever this happens production increases. Industries like 
the motor industry that have developed seductive selling agencies 
and played on the idea of “ obsolescence ** so successfully that the 
possessor of a perfectly good car feels bound to scrap it because a newer 
model has come out—these industries have remained prosperous. 
So also, but to a less extent, have those branches of agriculture that 
have followed the same methods: setting up good selling agencies 
and presenting goods in an attractive form to wheedle money out of a 
hesitating purohaser—such as some of the branches of market garden- 
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ing, froit and dairy prodneticm. But where sideeisaiieidp k im 
el^K^tive the industry has languished: science h£us shown the way to 
greater production, hut there has been no corresponding grow& in 
demand; men have been thrown out of work and producers have been 
unable to sell their goods. It is difficult to see the remedy: there is 
always a tail-end in every body of men, whether workers or producers, 
and every advancement of science makes it less necessary to employ 
these people, so that they tend to be left unneeded. It is part of the 
cost of the inevitable forward march of science, and although some 
solution may some day be found, none is yet in sight. 

Science, therefore, cannot cure all ills of agriculture or of modem 
civilization, particularly those arising out of its very success in 
increasing production per acre and per man, and in dispensing with 
the less efficient worker and producer: indeed, as science advances 
the efficiency line will be drawn higher and higher, and an increasing 
proportion of people will fall below it, unwanted and unemployable. 
What is to become of them is a social problem outside the scope of 
this paper* 

So far as cotton is concerned, science can unquestionably increase 
the output per acre and per man, and also reduce the wastes and 
losses of the growing crop from diseases and pests: it can thus enable 
the crop to be sold more cheaply, or in the alternate e it can give the 
grower a larger return. Within limits it can develop new cottons, 
combining the desirable features of older sorts. These objects are 
still important, and so long as they remain so there will be need for 
scientific work. 

This work is of two kinds, roughly classified in simple language as 
gaining information, and using it: in official language as fundamental 
or pure science, and applied science, but the distinction is not sharp. 
The chemical and botanical work that revealed the food of plants was 
pure science—the gaining of information: the experiments made 
with the foods, which when manufactured were called artificial 
fertilizers, are applied science—the using of the information. Without 
the pure science there would be no applied science. Until the infor¬ 
mation is obtained it cannot be used. If we are to make further 
advances corresponding with the great ones already described, it will 
only be after more advances in pure science. 

Although the distinction between pure and applied science is not 
sharp so far as the subject-matter is concerned, there are clear-cut 
distinctions in practice. Pure science is concerned with general 
principles: applied science with solutions of particular problems. 
Pure science must be as exact as possible: applied science is satisfied 
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il the figure is '' near enoogh ** or the method ** generally works/* 
Prom the praotioal point of view the most important difierenoe is 
that pore soienoe oan be studied anywhere, while the application must 
usually be made on the spot. This is important for two reasons: 
modem soientifio work is very costly, requiring elaborate apparatus, 
a multiplicity of books and journals, and, most important of all, ready 
access to other scientific workers with whom the investigator may 
discuss his problems from day to day, and gain useful help and con¬ 
structive criticism. An isolated research institute, however large 
and varied its staff, and however rich its library and equipments, 
is never large enough, and the workers always need access to larger 
libraries, meetings of scientific societies, demonstrations and exhibits 
of scientific apparatus or methods, and lectures by men of the highest 
rank in their respective subjects. These requirements make it easier 
to do fundamental work at home than in most parts of the Empire, 
for wherever in England the research worker happens to be, he usually 
has two or three Universities within 50 or 100 miles, and he can 
always attend lectures, meet fellow-workers, obtain books from 
libraries, or see and try new forms of apparatus at very little expendi¬ 
ture of time. This is not the only advantage of doing the fundamental 
work at home: Mr. Hewison has pointed out the great difference in 
length of working life of a man in the tropics and at home: indeed, 
he suggests—and in view of his experience no one will lightly quarrel 
with him—that the man at home should achieve at least four times 
as much as the man in the tropics. 

In research work, however, the obviously advantageous course 
is not necessarily the best, for the research worker is apt to be an 
elusive person conforming to no rules whatsoever: and in point of 
fact, some very good fundamental work has been and no doubt will 
continue to be done in tropical conditions where everything seemed 
unfavourable. For purposes of organization, however, it remains 
generally true that the home institution has the advantage when it 
comes to fundamental work. 

In practice it is rarely possible to dissociate the pure from the 
applied soienoe, there being, as already pointed out, no logical dis¬ 
tinction between them. For many, if not most, of the problems 
by which the field expert is troubled, the underlying principles are 
not properly known, and until they are the problem cannot be solved: 
a rough working solution may be found, but it will always be liable 
to break down. The logical course would be for the field expert 
himself to tackle the matter fully, but as he has probably already got 
far more work than he can manage, he finds this impossible. It would 
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be i great adraiitage if he ootdd farm out the fundamental paft of 
the iiiTeetigatioii a nd himaelf do only what must be done on the epot, 
and yet Mnain in close touch with the fundamental investigator, so 
as to utilise fully all the information obtained. 

The simplest way of discovering how far this kind of coUaboratkm 
is possible is to try the experiment and see how it works. We are 
making the attempt at Eothamsted, but as we cannot afford wasted 
efforts, the work is being so arranged that it must still give valuable 
fundamental information, even if it does not link up as easily as 
we hope with the requirements of the man in the field. 

Three attempts are being made. Agricultural investigators are 
well aware that field experiments, simple as they appear to non¬ 
experts, rarely give clear-out results. So long as only single plots 
are used a result may seem to emerge, but the figures are apt to be 
very confusing if the plots are duplicated or, better still, replicated 
several times. We periodically receive at Eothamsted a pile of data 
obtained in field experiments, obviously made with care, which seem 
to be wholly unintelligible. The trouble arises from several causes: 
from irregularities in the seed, the soil and watering, the cultivation, 
and the incidence of diseases and pests. Of these, irregularities in 
the seed can often be minimized by the use of a pure line; cultivation 
of experimental plots may be made more uniform than over whole 
fields, while the incidence of disease, if it cannot be regulated, can at 
least be recorded. There remain the irregularities of soil and water 
distribution, which may escape not only control but even recognition. 
These have recently been studied at Eothamsted by the Statistical 
Department, and methods have been devised for casting out their 
effects. The methods are not easily reduced to rule, and in the hands 
of inexpert people may prove treacherous, but they can easily be 
applied by any mathematically trained person who knows something 
of statistical theory. 

Fortunately this kind of work need not be done on the spot. If 
the worker can state in writing what field experiment he wishes to 
make, and can attach thereto some of the records of previous field 
experiments showing the kind of results usually obtained, the Eotham- 
sted Statistical Department can draw up specimen plans of the field 
experiment from which the agriculturist can select the one best 
suited for field operations. Then when the results are to hand, the 
Eothamsted Department can inform the experimenter of their 
probable value and of the deductions that can safely be drawn from 
them, as well as the indications or suggestions not fully significant 
but yet deserving of further examination. 
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73iii Iciad ot semoe can already be rendered by the home institute 
to the tropioai worker, and it has the advantage of securing the 
maiimum value from the field experiments in the minimum of time 
without the necessity for setting up a costly statistical department 
on the spot, which would be justified only if there were sufficient 
work for a trained man, aided by skilled computers and efficient 
ealoulatmg machines. 

A more difficult group of subjects is also being studied in the 
Physical and Chemical Departments at Bothamsted with considerable 
promise of a successful issue. It is well known that irrigation may 
cause considerable soil deterioration, and that schemes attractive 
from the political and engineering points of view may, after a time, 
break down in practice. The soil chemistry of the older textbooks 
had no explanation to offer; certain new conceptions of the nature of 
clay are, however, proving much more helpful. In a normal fertile 
soil the clay is a complex compound of which the basic part is mainly 
calcium, and the acid part is an alumino-silioic acid: clay can indeed 
be likened to a calcium salt. Under irrigation conditions the calcium 
may be displaced by sodium, giving a sodium clay altogether different 
from the calcium clay, not suited to the same crops nor amenable to 
the same or, indeed, any known treatment. The conditions determin¬ 
ing the formation of the sodium clay, its properties, and its reaction 
to water and to salts, are being studied in the laboratory, in order to 
give full information to the man who is trying to solve the field 
problem. Further difficulties arise from the salts usually present 
in any dry area where irrigation is desirable: they act on the plant 
both directly and indirectly through their effects on the soil, influenc¬ 
ing its growth, its reaction to parasitic organisms or diseases, and to 
seasonal factors. These problems can be disentangled from the local 
field problem and studied separately: the information when passed 
back to the field worker cannot fail to help him in finding some way 
round his difficulties. 

The third direction in which attempts are being made to help 
the tropical worker is in the study of plant diseases. Of these there 
can be no end, because new crops and new conditions may change 
a hitherto blameless organism into a serious pest, and once a disease 
begins it sooner or later spreads widely, thanks to our efficient modem 
transport. The Imperial Bureaux of Mycology and of Entomology 
have alreskdy rendered valuable service in the spreading of the news, 
telling the field experts what to look out for, locating the present 
situation of the disease, and reporting on control measures so far 
tried. They also examine and identify fungi and insects sent in to 
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them. They do not, however, themselves conduct xeaearohes into 
the relationship of the parasite and the host plant, though the Bureau 
of Entomology has a laboratory for the breeding of parasiteB of 
insect pests. 

Two attempts are now being made at Rothamsted to go further 
than this. Mr. E. H. Stoughton is working in conjunction with 
Major Archibald and Mr. R, E. Massey in the Sudan on the angular 
leaf-spot type of the Black Arm Disease of cotton caused by 
Baderium malvacearum,* Mr. Stoughton has set up miniature 
glasshouses in which cotton is growing under any desired conditions 
of temperature, humidity, and light. Everything is controlled 
electrically: a slight rise in temperature or humidity at once sets 
the correcting mechanism going to put things right once more: 
the electric sun is made to rise at six and to set at six automatically. 
Clean, strong cotton plants are grown right through to seed forma¬ 
tion: indeed, seed free from any taint of disease has been raised here 
and sent out to the Sudan. Some of the plants are deliberately 
infected with the disease-producing organism, and its development 
in the tissues is studied; the relationships of soil and air temperature, 
water-supply in the soil, humidity of the atmosphere, and other factors 
to its progress are also fully investigated. The information thus 
obtained will, of course, be checked in the Sudan, but already it 
appears likely to save a lot of work there by discriminating between 
the paths wtdch will probably lead somewhere, and those that will 
not. As all investigators know, much of the time spent in applied 
research is taken up in following the wrong track, and it is exceedingly 
helpful to be put on the probably right one straight away. Naturally 
the work has to be done cautiously, but Mr. Stoughton has had 
considerable tropical experience and is in frequent communication 
with the Sudan workers. 

The other investigation to be made is into the nature of the virus 
diseases of plants: this is being done by Dr. J. Henderson Smith, who 
will be assisted by a cytologist, a plant physiologist, and an ento¬ 
mologist. These diseases are very serious already: they are spreading 
throughout the Empire, and the agent that causes them has not yet 
been discovered, so that they cannot be dealt with. If the agent is an 
organism it is so small that it passes through filters, and it cannot be 
grown on any medium yet tried. Two diseases can combine to 
produce a third different from either. Dr. Henderson Smith will 
first try to analyze the diseases and to obtain all information possible 
about the virus causing each. This work could hardly be done in the 
• Cf. Abstract 89 on p. 86 below. 
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(ropioB: it will be costly and slow enough in England with men working 
all their time under favourable conditions, and with abundant equip¬ 
ment. 

Up to the present our experience leads me to be hopeful about 
the future. "With the speeding-up of communications between all 
parts of the Empire and England there is arising a spirit of co-operation 
between agricultural workers overseas and those at home: this has 
been fostered by the grants made by the Empire Cotton Growing 
Corporation to certain home institutions, Rothamsted among others, 
thereby securing centres where experts in cotton-growing can be 
sure of a welcome and a sympathetic discussion of their problems. 
Further, the development of scientific appliances enables the investi¬ 
gator to reproduce conditions for growth with an accuracy and 
certainty unattainable twenty years ago. The home institution can 
therefore go much further than has hitherto been possible towards 
lightening the task of the man in the field by providing him with, 
precise information obtained under temperature and moisture con¬ 
ditions identical with his own. It is impossible to say how far this 
co-operation may lead: for the present we cordially invite the field 
experts to visit Rothamsted whenever they are home, and to see how 
far any information obtained or obtainable here is likely to help them. 


Received November, 1928 . 
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COTTON DISEASES IN UGANDA, 1926-1928 

BY 

C. G. HAl^PORD, MA. 

Oovemment Mycologist, 

PART I 

I. Sorb Shin (Bhizoctonia solani, Kuhn; Corticium vagum, B. bt C.)* 

Thi8 disease attacks the young seedlings at the time they emerge 
from the soil, causing a considerable loss under some conditions. 
The seedlings show a collapse and softening of the cortical tissues of 
the hypocotyls just about soil level, and at first usually confined to 
one side. Under very favourable conditions a large proportion of 
the attacked seedlings afterwards recover from the disease, the tissues 
affected drying out and leaving a brown soar on the hypocotyl. If 
weather conditions are unfavourable to the growth of the seedlings 
the disease progresses in the hypocotyl until the whole of the tissues 
at ground level are rotten, and the seedhng falls over and dies. In 
Uganda this occurs both in cool wet weather, and also in dry periods 
such as prevailed during most of the plantmg season of 1927, when 
some of the experimental plots on the Government Plantation, Kam¬ 
pala, had to be replanted two or three times. 

From affected seedlings the following fungi have been isolated in 
Uganda: Bhizoctonia solani, Kuhn, Fusanum moniliforme, Sheld., 
another sp, of Fusanum, 2 spp. of Verticillium, and a small nematode 
worm. BhizopiLS nigricans often occurs on seedlmgs m a late stage 
of the disease. 

Inoculation experiments were carried out with Bhizoctonia, 
Fusari/um, and Bhizopus nigricans. About 200-250 c.c. of an agar 
medium made up with Sachs* water culture solution was placed 
in each of a number of litre flasks, and these weie plugged and steri¬ 
lized. Into each flask was then placed a seed of cotton, completely 
delinted with sulphuric acid and with all fuzz scraped off, and after¬ 
wards washed repeatedly with sterile water. The majority of these 
seeds produced sterile seedlings, though others, referred to later 
under seed infections, gave cultures of various fungi. 

Into the sterile flasks about two days after the appearance of the 
cotyledons, cultures of each of the above fungi were introduced* 
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IfMl in Ibose inooalated with Bhizoetonia every 

miBi0tg h00tme mote or less eompletely rotten during the oourse 
o( ten to fourte^ days, whereas those inoculated with Fusarvum 
remained healthy. 

A second series of experihientB was carried out, using pots of 
stoiiUeed soil. These, after planting the delinted seed, were kept 
under bell jars and watered occasionally. The inoculation witu 
Bhizoetonia and Fuzarium into the soil was carried out at the time of 
planting. Twenty pots were used for each experiment, and of those 
inoculated with Bhizoetonia some 80 per cent, were completely rotten 
after a period of sixteen days, while no cases of disease were found in 
the other series. 

The above experiments indicate that Bhizoetonia solani is the cause 
of this disease in Uganda, as was found by Briton-Jones in Egypt. 

In young cultures the fungus hyphss are hyaline and vacuolate, 
of varying diameter, and much branched. The general appearance 
of cultures varies considerably. In some cultures little or no aerial 
growth takes place, while in others a yellowish-white to buff-coloured 
aerial mycelium is developed in tufts up to 10 mm. in diameter. 
In older cultures the hyphss turn buff and then reddish-brown in 
colour, with thicker walls and more frequent septa. Some aggregates 
of hyphss become divided by septa into short, wide, barrel-shaped 
cells 10-20 in diameter which easily separate from each other. 
This is the first stage in the development of the sclerotia. 

Young sclerotia have a whitish mealy appearance, due to an 
external layer of hyaline hyphsB, which are more or less collapsed and 
often devoid of cell contents. Inside a compact mass of brown 
hyphes develops, each consisting of short barrel-shaped cells. When 
allowed to dry out the sclerotia become very hard, and a deep brown 
in colour, varying from 1 to 10 or more millimetres m diameter on 
different media. 

During the very dry planting season of 1927 this disease, as stated 
abo^, caused considerable loss of seedlings on the Government 
Plantation, Kampala. Owing to the continued hot, dry weather, 
the growth of the seedlings was slow, and when once attacked by the 
fungus they appeared to be unable to throw it off. During the same 
period the fungus was found to cause great damage in the coffee 
seed beds on the same plantation. These were shaded from the sun, 
and kept watered. The coffee seed had been planted rather thickly, 
so that the seedlings were somewhat congested. Under these con¬ 
ditions the fungus spread very rapidly, and eventually killed out 
whole beds. 
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Li Bgypt Briton-Jonefi adyises that the disease on cotton be dealt 
with by good cultivation, aiming at the maxim u m desiccation and 
maximum soil temperature with fine tilth. Under Uganda oonditicms 
it would appear doubtful whether desiccation of the soil is effective 
as a factor limiting the extent of the disease. In normal years the 
soil will not dry out to the same extent as during the very dry planting 
season of 1927, and then the disease was quite serious in extent. It 
would appear from the very limited field observations so far made in 
Uganda that between the very dry conditions prevailing in the cotton 
plots during the 1927 planting season, and the overcrowded, damp, 
cool conditions of the coffee nursery beds, a set of optimum moisture 
and temperature conditions may exist for the development of seedlings, 
enabling them either to resist or to throw off the disease. 

In the native cotton plants, beyond good cultivation and prepara¬ 
tion of the soil before planting, very little can be done to control the 
disease. 

II. Angular Leaf Spot {Bacterium malvacearum, E. P. S.). 

The disease causes small round or oval spots on the cotyledons of 
cotton seedlings, at first appearing dark-green and translucent, 
afterwards turning a dark-purple and then drying out. In the 
later stages they are often infected with various saprophytic and 
semi-parasitic fungi. In the early stages, when the weather conditions 
are sufficiently moist, the spots are covered with a yellow slime, 
consisting of bacteria. 

On the leaves of older plants the spots are limited by the veins of 
the leaves and therefore present an angular shape, whence the common 
name of the disease. The spots on individual loaves may be few 
or many, but rarely are the leaves killed by the disease. Li very wet 
weather the disease may attack the petiole and then kill the leaf. 

In other cotton-growing countries this form of the disease on the 
leaves is not considered of any importance, but the disease also 
attacks the branches of the plant, and in this way is said to cause 
considerable damage to the crop, by killing off the branches with the 
attached bolls and leaves. In Uganda up to the present it cannot 
be said that this ** Black Arm ” form of the disease is sufficiently 
common to cause great damage to the crop. Only one case has come 
to my attention in 1927, when after a severe hailstorm, followed by 
very wet weather, the disease did some damage on the Government 
Plantation, Serere. To what extent the disease could be held re¬ 
sponsible is doubtful, as the cotton plants were much broken and 
scarred by the hail. 
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Ebewhere oaseg of Black Arm are very occasional in cotton plots 
in Uganda, although the ** Leaf Spot ” form of the disease is quite 
common all over the country. 

The attack of this disease on cotton bolls is discussed in Part II. 
of this paper. 

From affected leaves the causal organism was isolated, and used 
for inoculation experiments. Snowden (Circ. 17, Uganda Department 
Agriculture, 1926) found that when sprayed on to healthy leaves 
kept under very moist conditions for about two days, infection readily 
took place through the stomata. Similar results have been obtained 
by the present writer. On the other hand, plants sprayed with a 
suspension of the bacterium, and kept in the open air during June- 
September, 1927, showed no signs of the disease. The spraying was 
repeated during this period several times, but with no result. Evi¬ 
dently under the dry conditions then prevailing the bacterium was 
unable to cause infection on unwounded leaves. When leaves were 
first pricked with a needle, or the epidermis injured in any way, it was 
found that under the same conditions infection readily took place. 

In the course of experiments aiming at producing the Black 
Arm form of the disease on small twigs of the plants, it was found 
that during the period May-December, 1927, no infections at all took 
place when bacteria were sprayed on to the branches, even when the 
latter were very young. On the other hand, infection took place in 
approximately 80 per cent, of inoculations where the tissues were 
wounded with a needle or otherwise damaged. 

All evidence available in Uganda, both from field observations 
and from experimental inoculations, indicates that this disease 
is not at present of any great economic importance, and does 
not occur to any serious extent except following periods of wet, cool 
weather. The Black Arm form seems to be entirely dependent on 
injury to the tissues of the stems for its development on Uganda 
cotton. 

Tfee disease is carried in cotton seed, both on the outside and 
internally. In the course of one experiment some cotton seeds were 
delinted with sulphuric acid, and the fuzz entirely scraped away, 
then again treated for some minutes in the acid, and finaUy washed 
repeatedly in sterile water. These were planted in flasks containing 
sterile agar made up with Sachs’ water culture solution, with the 
object of obtaining sterile seedlings for inoculation purposes. Two 
of these seeds developed spots of B. tmlvaceanm on the cotyledons 
as they emerged from the seed coat. 

Other seeds from the same sample were then examined, and in 
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capable of causing Angular Leaf Spot, but in most eases (about 80 
per mat.) the yellow bacteria isolated from inside cotton seeds proired 
unable to cause this disease. These bacteria are discussed in detail 
later, and are quite different from J3. mahacearum in their pathdogy 
and physiology. 

There is no doubt that B. malvacearum does occur in Uganda 
inside cotton seed, as has been proved to be the case in other countries 
(Archibald, Soil Science, 23, p. 5, 1927). The extent of this internal 
infection is, however, usuaUy very small, and a much more general 
method of dissemination of the disease is in the lint and fuzz on the 
exterior of the seed. This is quite commonly infected with the 
disease, and in the U.S.A. it is recommended that cotton seed be 
delinted with sulphuric acid before planting, in order to obviate 
this by sterilizing the outside of the seed. In Uganda such a pro¬ 
cedure is financially almost impossible, and under present conditions 
the total damage due to all forms of disease caused by B. malvacearum 
does not warrant any expense in control, except possibly in dealing 
with the production an(| increase of new varieties of seed on Serere 
Plantation. 

While discussing the dissemination of the disease by cotton seed, 
both externally and internally, it is of interest to note that one plot 
of cotton planted at Kampala from seed obtained from Serere in 
1927 germinated with from 5 to 7 per cent, of infection by this disease 
on the cotyledons. During the long dry period which followed, the 
disease remained on some plants and died out on others without 
spreading on to the new leaves. In most cases the plants still infected 
were covered with aphis, and it is possible that the disease may have 
been carried up the plant by those insects in the absence of rain. 
Eventually, however, almost the w^hole infection disappeared, only 
occasional spots being found on the mature plants in the plot. Thus, 
although the seed undoubtedly carried the infection into the plot, 
and some of the seedlings were infected, the disease proved unable to 
make any headway during this dry year, and eventually almost died 
out. 

I am indebted to the Cotton Botanist, Mr. G. W. Nye, for the 
information that strains of Egyptian and Sea Island cotton grown at 
Serere have suffered very badly from Angular Loaf Spot and Black 
Arm, and from his general observations he concludes that smooth- 
leaved varieties of cotton are more susceptible to attack by B. moL 
mcearum than the hairy varieties. 
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Vm mm» mmmpmimi ii «ko of opinion that fi. mtUwuseanm 
il BMm important aa a diaeaso-prodnoing organiam in Uganda than 
llm mitm has indioated above. 

m. “Aebolatb Mildbw” {Bamdaria areola, Atk,), 

!l!be fongofl lUmidana areola, Atk. is of very oommon ooonrrence 
in Uganda, oansing the ** areolate mildew ” disease. The spots aie 
rather larger than those caused by B. malvacearumy and not so trans¬ 
lucent. Eventually they often turn a bright red-brown in colour, 
and are covered with a white layer of the conidiophores and spores 
of the fungus. As a rule occasional infection of the disease can always 
be found in cotton plots in Uganda, but in rainy periods the amount 
of infection increases rapidly and may cause a partial shedding 
of the foliage on plants growing in shade. The actual damage to the 
crop is difficult to estimate, but appears to be insignificant. 

IV. Other Leaf Diseases in Uganda. 

Other fungi known to occur on cotton leaves in Uganda are Myoos- 
phaerella gossypina with a Septoria as its imperfect stage, and AUer- 
naria hngipedicellata, Beiohert. These cause Leaf Spot diseases, but 
under normal conditions are of no practical importance. Aliemaria 
has, in exceptional instances, been noted as causing defoliation of 
individual plants, but other factors were operating to cause general 
ill-health of these plants. 

V. Boot Bot of Mature Plants. 

From time to time mature cotton plants have been found dying 
off, and presenting symptoms of root disease. During the very dry 
season 1927-28, m some cotton plots on the Government Plantation, 
Kampala, such plants were quite common. No evidence is available 
at present to indicate whether or not the disease is of more general 
distribution in the Protectorate. The plants drop their leaves and 
wither up, the bolls dicing up while still immature. The cortical 
tissues of the stem around ground level and of the roots are diseased, 
and filled with minute black sclerotia. These in culture give Bhi- 
zocUmia haiaticola, but of a different type from that found on hosts 
such as coffee, shade trees, etc. In culture the form from cotton 
has giv^ very much smaller sclerotia than the form isolated from 
various trees. It is possible that we have in Uganda at least two 
distinct forms or species of this fungus, and at present the systematics 
of Bkizoctoma here are being inv^tigated, with a view to detenmning 
the host range of each form. 
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<^6r comi^im wb«re this ftBigiis ii known lo attedk oottw 
it hm been found that it i» dUSocdt to repfodnoe ih$ dieease bjr 
iiiooalation» and inveetigaton in India, Eg 3 rpt, and Trinidad agcee 
in the opinion that the disease is dependent largely on external 
conditions which have not yet been determined. In Uganda the 
plants attacked are sporadic in occurrence through affected plots, 
and plants adjacent to those killed by the disease often show no 
sign of it. 

VI. PusARiuM Wilt Disbash. 

From time to time wilted cotton plants have been examined in 
the laboratory, and in most oases, but by no means in all, a fungus 
has been found inside the wood of the lower parts of the stem and the 
roots. In culture this fungus corresponds to Fusarium vadnfecimt, 
described in the U.B.A., Egypt, and in India as the[cause of the disease. 
As far as India is concerned there is at present some doubt as to 
whether this fungus actually causes the disease, or whether the 
wilted appearance is due primarily to soil factors, and the fungus 
merely a secondary effect. In Uganda the same holds true, for, as 
above indicated, the Fusarium is not constant in occurrence in wilted 
plants. In one plot during 1926-7 season a considerable proportion 
of the plants showed more or less sudden wilting, dropping most of 
their leaves. Subsequently the larger part of these plants recovered 
from the wilting and developed a more or less normal foliage again. 
This could hardly have happened had the disease been entirely due 
to the Fusarium found in some of these plants. The problem of this 
Fusarium wilt disease is further complicated by the great difficulty 
of recognizing species of this group in culture. Saprophytic and 
parasitic species show no morphological differences (Hansford, Kew 
BuU,, 1926, p. 267), and in the present instance inoculation experi¬ 
ments have been consistently unsuccessful. 

VII. Internal Boll Eot {Nematospora gossypii, Ashby and 
Nowell). 

This disease probably causes greater loss of crop in Uganda than 
any other. After the opening of the bolls, the lint of infected locks 
appears yellow in colour and forms the bulk of the “ stained '' cotton 
in the ginneries. Before opening the bolls appear quite healthy as 
a rule, though where young bolls become infected one or more looks 
often fail to develop normally, giving a lopsided appearance to the 
mature boll. No external injuries or disease symptoms are apparent, 
though the whole of the lint of the boll may be affected. Over 
80 per cent, of all “ Internal Boll Bot ” in Uganda is due to JVemofa- 
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gmupa, wMoh may. or may not be accompanied by bacteria 
and other fungi. Other organisms found associated with the disease 
in Uganda are dealt with later. 

In the held the proportion of bolls attacked is usually very small 
until towards the end of the season, when the final pickings may be 
almost 100 per cent, infected.. In one experiment in which a plot 
of cotton was allowed to remain after the end of the season, a fair 
crop of bolls was produced in April-May, but every boll showed 
infection by this fungus. 

Unopened bolls attacked by this fungus show a yellow to yellow¬ 
ish-brown discoloration of the lint, and the fibres are easily broken. 
The extent of each infection varies from a small patch of a few 
millimetres in diameter to the entire contents of one or more locks. 
Examination of young infections shows the presence of fungus hyphes 
in the lint, ramifying between the individual fibres. The vegetative 
hyphsB of the fungus are at first non-septate and frequently dicho¬ 
tomous, with dense protoplasmic contents. The hyphae are multi- 
nucleate about 2*5 in diameter. At a later stage these hyphae 
become segmented by transverse septa into long barrel-shaped cells, 
70-100 fjL long by 8-13 /x in diameter. In each of these cells a number 
of spores are formed, usually twelve, arranged in two bundles of 
six, one at each end of the sporangium. Each spore is needle-shaped, 
with a filamentous appendage on the end towards the middle of the 
sporangium. These appendages are intertwined in the middle of the 
sporangium and vary from 50-100 fju in length, the spores themselves 
measuring 25-30 x 2-2*5 fx. When the spores are mature the walls 
of the sporangium degenerate, liberating them. 

In culture the fungus grows rather slowly, and is on that account 
not easy to isolate in pure cultures free from the bacteria which often 
accompany it in the bolls. It forms a moist gelatinous layer on the 
surface of agar media and potato plugs. In liquid broth cultures 
growth is entirely submerged and consists of spherical colonies of 
branched non-septate hyphse. Sporangia and spores do not appear 
to betormed in such liquid cultures, and over a period of two to three 
months growth remains entirely vegetative in character and the 
colonies do not multiply in number. 

On agar media the septation of the vegetative hyphes takes 
place more rapidly than in nature, with the result that the cultures 
consist almost entirely of the barrel-shaped sporangia in every stage 
of development with short lengths of vegetative hyphae at the edges 
of the colony. The sporangial walls soon break up, leaving the 
groups of spores along the lines of the original hyphae, 

VI. I 
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Paihogmciiy: Itu)mla<ion«,—In om series tweiity4v6 hoSk mm 
epiayed inith a saspension of Nmaiospora spores. It mj be 
remaned that the preparation of a good suspension of these spomi 
is praetioaUy impossible, as they float on the surface of the water and 
adhere in groups, owing to the non-wetting of the spore walls men* 
tioned by Ashby and Nowell (Ann, Bot, xl., p. 76). After a period 
of three weeks the bolls were collected and examined. Approxi* 
mately 50 per cent, of the bolls were found to have been punctured 
by cotton stainers (Dysdercus spp.*) as indicated by the proliferations 
on the internal surface of the boll walls. All sites of these punctures 
were found to be infected with Nematospora, but apart from those 
no infection occurred. 

A control series of bolls treated in a similar way, but protected 
from stainers in a mosquito gauze cage, showed no infection. These 
experiments indicate that the fungus is unable to penetrate through 
uninjured boll walls. 

A series of fifty bolls sprayed with Nematospora and then pricked 
with a fine needle over the surface, developed no mfeotions during 
the following period of three to four weeks before being collected 
for examination. 

A similar series of fifty bolls pricked with a needle over the surface 
and then sprayed with the fungus also developed no infection. 

A series of fifty bolls sprayed with Nematospora and then pricfiSB 
with a very fine needle penetrating through the boll wall, developed 
46 per cent, infection. A proliferation of the mtemal tissues of the 
boll walls occurred in the series, sinular to that caused by the attack 
of Dysderms, 

A series of fifty bolls mooulated with Nematospora by means of 
a hypodermic syringe mto the lock cavity gave 100 per cent, of 
infection. 

From the evidence accumulated in experimental moculation 
experiments in Uganda, which agrees with the results of Laycock 
(Ann, Bull, Dept Agnc, jVipena, iv., 37, 1926), it 'would appear that 
infection by this fungus occurs only when the boll wall is punctured, 

* The species of Dyadercwt known to occur m Uganda are the following: 

i) ntgrofaactatus, Stal. 

D. faaciatua, Sig. 

D 8upttst%t%08us, Fab 

D eardxnalUf Gerst 

The experimental work in oonnertion with Nematospora in Uganda has been 
oarried out with the hist two species only. 
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* IMUMge for tib» eoity of the fimgas into the lint cavity. 
Whelhar or not H i« aide to grow through saoh a passage, or most be 
acttudly introdooed into the lint cavities, still remains a doubtful 
point. !Ehe evidence indicates that the fungus cannot grow through 
tibe boil walls, even when these are superficially injured. 

When very young bolls are inoculated with Nematospora a very 
large percentage are shed. The shed bolls show infection by the 
fungus, with other organisms present in addition, presumably 
having entered through the comparatively large hole caused by the 
hypodermic needle used for inoculation. 

Nemaiospora in Belation to Insects. —The close relation in the field 
between insects of the genus Dysdercus and the '' Internal Boll 
Disease of cotton was demonstrated by Nowell in the West Indies 
{W.IJd., xvi., p. 203; xvii., p. 1). This relation exists also in Uganda. 
In repeated series of experiments these “ cotton stainers ” have been 
placed on healthy bolls in bags for a period of twelve to twenty-four 
hours, and the bolls examined after an incubation period of fourteen 
to twenty-one days. In such bolls from 80 to 100 per cent, of the 
total number of insect punctures were found to be infected with 
Nemaiospora. During the wet season of 1926--7 the percentage of 
infection in punctured bolls ranged from 75 to 100, while in repetitions 
of these experiments carried out in 1927-8 only 30 per cent, of 
infection was obtained in this dry year. The only explanation 
apparent is that in some way or other moist weather increases the 
percentage of infected punctures, and that the reverse is the case 
during a dry spell. This percentage of infection is to be distinguished 
from any effect of dry weather on the number of stainers, which in 
the field is found to be much smaller during a dry cotton season than 
in normal seasons. 

In the present instance the actual percentage infection associated 
with equal numbers of insect punctures is shown to be considerably 
smaller during a dry season, so that the effect of dry weather on the 
occurrence of the “ Internal Boll Eot *’ in the field is twofold, 
primarUy to reduce considerably the actual numbers of insects present 
in the cotton fields, and secondarily to reduce the amount of infection 
caused by the insects present. 

In the field examination of apparently healthy unopened bolls 
reveals that Nematospora infections in all but a few exceptional 
instances bear the closest relation to the pimctures of Dysdercus. 
In a very small percentage of attacked bolls the infection commences 
from the base of the boll, where the boll walls are thin and soft, and 
these exceptions to the general rule are most probably to be associated 
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with the atiaokfl of oertein other inseotst which are able to panetiate 
the boll walls in this area» but not higher up where tiie walls are both 
thicker and tourer. 

Apart from these few exceptional cases, it may be stated that 
Nmatospora is practically never found in Uganda in bolls which do 
not show the puncture marks of Dysdercus. 

When weather conditions are favourable, as in the season 192^7, 
these insects are almost 100 per cent, efficient as inoculating agents 
with Nematospora, and even tmder unfavourable conditions wild 
Stainers in the field introduce Nematospora into about 30 per cent, of 
all bolls punctured (in experiments in 1927-8 season). Comparing 
these facts with the results of artfficial inoculations it is evident that 
these insects are comparable as inoculating agents with the hypodermic 
syringe, as far as results are concerned. Under favourable weather 
conditions the insects are much more efficient than a simple needle, 
even though the latter may penetrate inside the boll cavity. Where 
bolls are sprayed with Nematospora and then pricked with a fine 
needle, as a rule about 50 per cent, of infection results. If the spraying 
is carried out subsequently to the pricking with the needle, only 
occasional infections result. In the first case it is evident that the 
needle may carry some of the spores through the boll wall, but in the 
latter case this is not possible and the difference in results may be 
thus explained. 

The cotton stainer is, however, a more efficient vector of the 
disease than an ordinary needle, even when Nematospora is sprayed 
over the boll with the latter. To account for the efficiency of the 
insect two theories seem to the writer to be possible explanations: 

(a) That the fungus is of very common occurrence on the exterior 
of cotton bolls. 

(b) That the insect actually transmits the disease from boll to 
boll. 

The former of these “ explanations requires that the boll surface 
be practically covered with a layer of the fungus, for under favourable 
weather conditions practically every insect puncture is infected 
with Nematospora. If the insect merely makes a small hole through 
the boll wall and subsequently the fungus grows through, a fine 
needle should give comparable results, which, however, is not the 
case. Again, the insect may actually carry spores of the fungus 
which originally happened to be on the boll surface down through the 
puncture made by its proboscis actually into the interior of the lint. 
Such a case, however, to explain the large percentage of infection 
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Iddiig plaoe in favourable seasons, would necessitate the whole boll 
snrfaee being covered with the fnngus in some form or other, as the 
punctures are so minute. 

It this were actually the case it should be very easy to demonstrate 
the presence of NemcOospora in such a position in relation to the 
cotton boll. In repeated isolation series cultures taken from the ex¬ 
ternal surface of cotton bolls have given the writer only colonies of a 
large number of saprophytic fungi, belonging chiefly to the following 
genera: Cladosporium, Macrospori/um, Altemaria, MonUia, FtLsarvum, 
Oospora, No culture of Nematospora has been isolated by the writer 
from such a position. It is possible that the very slow growth of 
Nematospora was masked by the other fungi found present, but the 
theory outlmed above requires that the fungi shall be in such quantity 
on the bolls that it could hardly be overlooked. Also, spraying 
cotton bolls with Nematospora before inoculating with Lysdercus 
results in no appreciable increase in the percentage mfection in either 
unfavourable or favourable seasons. 

It appears to the writer that in view of the consideration outlined 
above the theory that the fungus occurs in quantity on the exterior 
of the boll, and is merely pushed in by the insect, is hardly tenable, 
and that on that account we are driven to the second theory—namely, 
that in some way or other the insect actually transports the fungus 
from boll to boll. 

Evidence in support of the association of Nematospora with 
Dysdercus rather than with cotton is obtained from the known 
distribution of the fungus. In Uganda it has been found only in the 
interior of cotton bolls and seed, inside the seed of Hibiscus esculentus 
and of Ahutilon sp. and inside the seed of Avocado (Persea gratissima). 
The latter case was not associated with Dysdercus and at present no 
evidence as to how the fungus entered the seed of this plant is avail¬ 
able. Several distinct occurrences in Avocado seed have been dis¬ 
covered during the last two years in Uganda. With this exception 
the c^ses of Nematospora infection on plants other than cotton in 
Uganda have all been associated with infestation by Dysdercus, In 
the case of Hibiscus esculentus no evidence of the presence of the 
fungus on the exterior of the fruit was found in repeated culture 
series. 

In an attempt to elucidate the relation between Nematospora 
and Dysdercus the following experiments were carried out with 
individual insects. The results are not as clear as one would wish, 
and the experiments will be repeated in the future. The writer 
considers, however, that the results indicate a close association of 
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th« hmgiu ‘with tite inseet, and that the inaeet does aotsalljr 
the fnngtts from boU to Iwll. How tiie insect cniginalijr beeames 
“ infeotiTC ” and exactly in what manner it transfers the fungus 
freon boll to boll are still left as open questions. 

It may be that the insect feeds on a boll that is already infected 
and subsequently transfers spores of the fungus to a series of four or 
five bolls, by wUoh time all spores remaining on the insect aft«r its 
original feeding on the infected boll will have been removed. 

During the coming season it is hoped to obtain further evidence 
on the transmission of Internal Boll Disease and its relation to cotton 
insects in Uganda other than Dysderms. 


{See Table* on pp. 23-26.) 
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limXVtDtTALS Of ‘'DysDHBOUS NiGBOFASOIATXJS *’ WITH KbLATION 
TO “ Nbmatospoba Infection. 

Series BA-BM: January S-February 9, 1928. 

" Ten insects placed on cotton bolls, changed once every twenty-four 
hours (in the early morning) over a period of one month. 

Note.— Several individuals died during the course of the work 
and were replaced by others. In the following remarks no notice 
has been taken of insects not living for more than five days. 

No treatment was given the bolls before or after placing the 
insects on them. 

From the table it appears that in no case is infection found in 
more than five successive bolls fed to an individual insect. The 
period intervening between successive series of infections varies. 
When only a single day intervenes it is possible that the insect may not 
have fed on that day, but a longer period has more significance. In one 
case there is a period of fifteen days between two “ infective periods.” 

TABLE A,^DYSDEECUS IN RELATION TO EEMATOJSPOEA. 

Daily. Sebies BA-BM. 


Days, 


2 . 


4. 5. 6. 


Insect No. 

8. |9. , 10. I 11. I 12. 


13. 


14. 16. 16. 


17. 


1 . 

2 . 

3. 

4. 
6 . 
6 . 

7. 

8 . 

0 . 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18 . ^ 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 
28. 

30. 

31. 


(X), 


(X) 


: infeotions. 


(X) » infeotions probably extraneous. 
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Ipuring “ iion>mlectiTe ” periods of a single day tlM latgest 
number of Buocesdve infeotionB in thiB series is 10, ooourting once, 
and once 6. 

Series BO^BZ: January ^--February 9, 1928. 

The individual insects used were fed on bolls on successive days, 
changed once every twenty-four hours as in the preceding series, 
in the early morning, but in this series the bolls were first sprayed 
with formalin per cent. aq. which was allowed to evaporate before 
placing the insects on the bolls. In the table (B), all insects living 
for less than seven days have been ignored. 

In this series the largest number of successive infections is 5, 
or, ignoring periods of a single day, 7. In one case there is a period 
of 15 days during which no infection took place, and several other 
periods of 6-9 days of non-infection occur. In the case of four 
mdividuals no infection at all took place, over periods of 11, 12, 7, 
and 14 days respectively. 

TABLE B.^DYSDEJRCUS IN RELATION TO NEMATOSPOEA. 


Daily. Bolls Washed J Pbb Cent. Formalin. 
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SerieM EA-EM: January 24r-Fehruary 9, 1928. 

In this series the insects were changed to new bolls twice every 
day, early morning and at sunset. No treatment was given the bolls 
during the experiment. 

The largest number of successive bolls infected was 6, or ignoring 
a twelve hour period, 7: ignoring a twenty-four hour period, 10. 

Periods of “ non-infection ” greater than this vary from two days 
to six. Two individuals gave no infection over periods of six and 
five days respectively. 


TABLE C,---DYSDEBCUS IN RELATION TO NEMATOSPOBA. 
Twice Daily. Series EA~EM. 


Days, 


Inset t No 


1 . 12 . 


I I" r i I 

4. 6. I 6. '7. 8. '9. 


I 


10 . ] 1 . , 12 . 


''II 

I 13. I 14. 15. 10. 


1 M. 
E. 

2 M. 
E. 

3 M. 
E. 

4 M. 
11 

5 M. 
E. 

6 M. 

E. 

7 M. 
E. 

8 M. 
E. 

9 M. 

10 M. 
E. 

11 M. 
E. 

12 M. 
E. 

13 M. 
E. 

14 M. 
E. 

16 M. 

E. 
16 M. 


X I X 
X A 


X- 

X I I 
X 

X I N 

x' . ^ 


i 


I X 


X 
I X 


X = mfeotions. 
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Series EO-EZ. 

The bolls were changed twice daily as in the preceding series, but 
were washed with | per cent, formalin before feeding to the insects, 
and the solution allowed to dry. 

The largest number of successive bolls infected was 4; ignoring 
a twelve hour period, 8; ignoring a twenty-four hour period, 8. 

Periods of non-infection ” greater than this vary from thirty-six 
hours to four days. One individual gave no infection at all, for 
a period of five days. 


TABLE J>.-^DY8DERCUS IN RELATION TO NEMAT08P0BA. 



X ■■ inleotions. 


{To te continued,) 
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MAARAD COTTON 

BY 

BALPH S. SENNITT, B.So. 

Technkcd Section, Royal Agricultural Society, Cairo, Egypt 

Origin of Name ,—It was considered appropriate that this new variety 
of cottbn, which was produced by the Technical Section of the Boyal 
Agricultural Society of Egypt, should be given the name of Maarad, 
which in Arabic means “ Exhibition,” the title by which the Eoyal 
Agricultural Society is generally known to the Egyptian public, on 
account of the Agricultural and Industrial Exhibitions it has held 
in the past. A new name was given to this cotton to a\oid confusion 
with the American Pima in the spinning factories, and to demonstrate 
that it was produced by selection and acclimatization and not simply 
by importing seed from America. 

History .—In 1918 and 1919, at the request of the late Mr. Victor 
M. Mosseri, Technical Adviser and Director of Agricultural Kesearch 
to the Society, a small amount of American Pima seed was brought 
from Arizona. 

Pima cotton itself, an Egyptian type grown in the south-western 
parts of the United States of America, is claimed to be the result of 
mutation, and was discovered cmd selected by Dr. T. H. Kearney, 
Physiologist of the Bureau of Plant Industry, U.S. Department of 
Agriculture. In 1901, seed of Mit AM cotton was imported into 
America and planted at Carlsbad, New Mexico. In 1906, individual 
selections made in Carlsbad in 1905 were planted at Yuma (Arizona). 
In 1908, after two years of selection, two among the progeny rows 
were totally different in type from the parent variety and from one 
anothetr. One of these rows gave rise to the Yuma variety, which 
after several years* test, has been grown on a commercial scale in the 
Salt Kiver Valley (Arizona). The Yuma variety shows a striking 
resemblance to the Egyptian Nubari, which appeared in Egypt three 
or four years earlier. In 1910 a single plant of marked individuality 
appeared in a field of the Yuma variety at Sacaton, Arizona, to 
which the Pima variety owes its origin. Axi excellent progeny row 
was grown in 1911 from this exceptional individual plant; selections 
were made in 1912 and in 1918, and a careful examination failed to 
reveal any noteworthy departure from the type of the variety among 
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approximately 1,000 individualB in the progeny rows of this group. 
The substitution of Yuma by Pima, which is superior to any of the 
preoeding varieties both in yidd and fibre, took place from 1916 to 1919. 

It has long been known that the cottons cultivated in Egypt have 
always shown deterioration as time passes, owing to causes whereof 
initial impurity of seed is the most important. This impurity is 
principally due to natural crossing which has taken and is still taking 
place. Such hybridization has occurred owing to the fact that different 
varieties of cotton have grown side by side, and seed containing a 
mixture of different varieties—which mixture may have occurred in 
the ginning factories or in the field—^has been used for planting. 

The object of the late Technical Adviser to the Eoyal Agricultural 
Society, assisted by the writer of this article, by Mr. W. J. Lugard 
and the Egyptian staff, has been to purify the existing Egyptian 
varieties of cotton before creating new varieties by crossing. At 
the same time Pima seed was brought from America, because Pima, 
having been cultivated in its country of origin, protected from environ¬ 
mental influences, and from mixture in the ginning factories, or by 
other means, should be a pure variety. 

It was realized that Pima as it existed in America was inferior 
in quality to Sakellaridis in this country, which is of the same type; 
but it was considered that pedigree selection, in which advantage 
would be taken of the variations which might occur under the new 
environmental conditions of soil, water, and climate in the Egyptian 
Delta, would not take long to correct the undesirable characters of 
Pima, and that by careful selection the purity and desired qualities 
would be obtained. 

The first Pima seed which arrived in 1918 was planted in experi¬ 
mental rows at the Experimental Farm at Bahtim. In 1919, a second 
lot of seed from 38 bolls picked from different plants was brought 
from Arizona and planted out in the pure-line breeding field at the 
Society’s Farm at Dukki, near Cairo. The fact that several separate 
lines were obtained later from these bolls indicates that the original 
stock was not as pure as had been premised. Pedigree selection was 
carried out during the following years, as a result of which several 
pure strains have been produced that have not yet been propagated 
on a large scale, because some other strains appeared sufficiently 
homogeneous to justify their tentative multiplication and propaga¬ 
tion. These latter strains were produced from 100 individual selec¬ 
tions which were planted at Bata Experimental Farm in 1921. In 
1922, 1928, and 1924 further selections were made from the plant- 
row families and increase plots obtained. By studymg the yield 
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and field records and selecting only those which gave the best yield 
combined with the most satisfactory gradings, best field reports 
earliness, v^tative growth, r^ularity in height, types of plants, 
statistical records, etc., the number of strains was considerably 
rednced in 1926, when seed sufldcient to sow 700 feddans* was dis¬ 
tributed to cultivators in five different provinces in the Delta, and 
the average yield obtained was 5 kantarsf per feddan, against 
about 8} kantars of Sakel. 

In 1926, 4,600 feddans were cultivated in forty different localities 
spread over six Moudiriehs in Lower Egypt. The average yield 
obtained was 4J kantars per feddan, which compared favourably with 
that of Sakel, which in the same localities gave 3 to 3J kantars. 

Last year, 1927, over 4,000 ardebsj of seed were distributed to 
sixty-four cultivators in Lower Egypt on 110 farms, and the total 
area sown was 12,600 feddans. The yield was again satisfactory, 
being 1 kantar per feddan more than Sakel grown in the same districts. 
This increase yield of Maarad is considered to be due to the following 
reasons: 

(1) Better fruiting development and more bolls per fruiting 
branch. 

(2) Axillary bolls are not shed to the same extent as in Sakel. 

(3) Heavier weight per boll. 

(4) It gives a bigger first picking, and is not relatively so badly 
attacked by Pink Bollworm. 

Other advantages of Maarad over Sakel are that it is longer 
in lint length (41 mm. to 42 mnj. halo length), gives a higher ginning 
outturn, and has less “ Skerto ”§ and “ Mabrooma.”§ 

Bbsults of Commercial Cotton Variety Test carried out by 
THE Ministry of Agriculture. 

Since 1926, Maarad cotton has been included in the Commercial 
Cotton Variety Tests carried out by the Agronomic Section of the 
Ministry of Agriculture, and in 1928 was used as one of the central 
varieties in six of the Botanical Section’s chequer plots. These tests, 
which are carried out in a very efficient manner, are made in seven to 
ten different districts in the Delta, spread over the various Moudiriehs, 
and the varieties grown include the existing cottons and any new 
strains which it is considered may be of interest and of use to Egypt. 
The varieties of cotton included in these tests besides Maarad are; 

* One feddan equals 4,200 square metres (1038 acre). 

t One kantar equals 316 rotls seed cotton (100 rotls lint). 

j One ardeb of cotton seed equals 120 kilos or 270 rotls (1 rotl=*99 lb.). 

§ “ Skerto ” and “ Mabrooma *’ mean cotton attacked by Pink Bollworm. 
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Boudi, FUkoi, Ndbda, OmbUi, Sakel Domains, No. 810, and Sakat 
OmninemaL During the last three yeus in UCaarad oothm 
baa been inoluded, it has given a better yield of seed-eotton per feddmi 
eaoh year tiian any other variety. 

A sunmaiy of the average yields per feddan in these tests dtoing 
the last three years has been worked out with the following results: 


Fone^ of 
CoUon. 

Kantars per Feddan* 

Ranh, 

Other Varieties 
Compared xoi^ 
Sakel Standing at 
100. 

Average Yield, 

Three 

Year 

Average, 

1926. 

1926. 

1927. 

Maarad 

5*90 

6*89 

4-30 

6-36 

1 

130*4 

Fonadi .. .. 

6-49 

5.77 

4*27 

6*17 

2 

125*8 

Filion 

— 

6*71 

4-18 

4*94 

3 

1 120*2 

Nabda 

5 39 

5-37 

3*81 

4*85 

4 

1 118*0 

Gasulli 

6-26 

5-02 

3*33 

4*69 

5 

114*1 

Sakel Domains .. 

4*88 

4*26 

3-19 

4*11 

6 

' 100*0 

No. 310 .. 

4*80 

4*46 

3-05 

4*10 

7 

99*7 

Sakel Commerciol 

4*79 

4*19 

3*27 

1 

4*08 

8 

' 99*2 


It will be seen that, compared with Domains Sakel—the best 
Sakel grown in the country—Maarad cotton in 1925 gave 20 per 
cent, better yield, in 1926, 39 per cent., and in 1927, 84 per cent., or 
an average superior yield over the three years of 80 percent., which 
confirms the good yielding results of Maarad cotton grown on the 
commercial scale. 

One of the most interesting features of these tests is that as one 
comes from the north to the south of the Delta, the superiority in 
yield of the Maarad over the Sakel becomes more obvious. In the 
North, from figures supplied by the Ministry of Agriculture, it is 
shown that there is an increase in favour of Maarad of 15 per ceni..; 
in the Middle Delta 32 per cent.; and in the South up to as much as 
50 per cent. From information received which has not yet been 
published, there is an indication that both from a yield and quality 
point of view this variety of cotton could be grown successfully even 
South of Cairo into the Middle Egypt region. 


Steps taken to keep up the Standard. 

At each locality where strains of Maarad were planted from which 
seed for sowing was required, the fields were separated during picking 
into “ cage and “ belt,*' the latter consisting of 8 to 10 kassabas* 
* One ka88aba==3*55 metres. 
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Miomd ib0 edge of the field. This separation was made to ensure as 
far as possible that cross-pollination with other varieties of cotton in 
the n^bourhood did not take place with the “ cage or centre part 
of the field. The cotton from the belt was ginned separately and the 
seed sent to be pressed into oil. The seed from the cage was used 
for planting next year. 

Bopttinsf.—Specially trained men were sent to each locality where 
Maarad strains were grown to rogue off-type plants which might 
have occurred. 

Inspection .—Special attention was paid during inspections to see 
whether other varieties of cotton were present in the Maarad fields. 
One year, at the 4,000 feddans stage, about 25 per cent, of the area 
of Maarad cotton was found to be mixed with Sakel cotton, either 
from resowing with this variety or from “ Okre Sakel plants/’ The 
fields found to be mixed were noted, and the seed from these areas 
was disposed of as “ tugari ’*—i.e., for pressing into oil. This illus¬ 
trates the difficulty of keeping exact control of a variety in bulk on 
other people’s land. 

Omning .—Great care was taken to prevent mixture with seeds of 
other varieties of cotton, also mixture of one strain with another 
during ginning. Before ginning commenced, the ginning factory 
was thoroughly cleaned and the cotton from th^^ belt was always 
ginned previously to the cotton from the cage in each strain, cleaning 
of the factory also taking place between each ginning. The first few 
sacks from each “ taqawi ” ginning lot (seed for sowing) were dis¬ 
carded and put as “ tugari.” Before each strain was ginned, the 
seed cotton was examined in the factory store to see that no other 
variety of cotton was mixed with the Maarad. 

Seed sufficient to sow 800 to 1,000 feddans was hand-picked 
by children. In this way we always have a renewal of a nucleus of 
selected seed which is as good as possible from a seed point of view. 
This seed is planted on 200 feddans at two experimental increase 
farms, and the remainder is distributed to cultivators who take great 
care in^the cultivation of their cotton crop. 

New Stbains. 

The several pure-line strains previously mentioned but which 
have not yet been propagated on a large scale, have been graded 
as having strength and lustre equal to that of Sakel, combined 
with the other oharaoteristios of Maarad. From strain tests carried 
out at the experimental farms, their yields are better than the 
Commercial Maarad. Amongst these, M368, M33 a and Ml0-403 are 
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the nioflt importatit. fhey have been botanioaUy deimbed^ mA 
each has proved to be of a distinct type, the latter strain being from 
a short plant selection quite different from anything else obtained 
from Maarad. 

Interstrain crosses have been made between pure lines of Maarad, 
as well as crosses between Maarad and other Egyptian varieties, which 
seem to be promising. 

The photographs show a typical Maarad plant, plants of a pure 
progeny, types of plants selected from Maarad cotton from which the 
above strains have been produced, a field of Maarad taken just before 
picking, and also Maarad cotton halo length compared with Sakel 
cotton halo length. 

To facilitate the propagation of this now cotton, the Maarad 
Cotton Company was formed in 1926, consisting of several important 
cotton firms in Alexandria, w^hich had the right to dispose of the lint, 
but the control of the seed remained with the Koyal Agricultural 
Society. Last year it was arranged that Maarad cotton should be put 
on the open market, and any firm that wished to buy this variety 
from the cultivators could do so, and sell the lint to spinners abroad, 
on the condition that the seed was sold back to the Royal Agricultural 
Society for distribution the following year. 

Commercial Value ,—Since 1922 samples of Maarad have been 
submitted to the leading commercial houses and graders in Alex¬ 
andria for their opinion with regard to its commercial value, and 
they have always considered that it is a fine, long, regular cotton with 
a good appearance, but it was thought that the strength was not 
equal to that of the best Sakels. The general opinion was that it was 
a desirable cotton, and if the yield was maintained, that it should be 
suitable both from the cultivators’ and spinners’ point of view. In 
1925 samples of this variety were taken to Manchester and shown to 
spinners interested in fine cottons. They were without exception 
favourably disposed towards it, their only objection being that the 
price was too high at that time, but they considered that if it could 
be sold at the same price as Sakel, or slightly under Sakel, it would be 
taken up and become a commercial success. 

Spinning tests have been carried out in England, on the Continent, 
and in America, which have been rather confiicting, as seems to be 
usually the case when a now variety of cotton is being tested. Some 
spinners in England said that they had made similar observations 
with Sakellaridis when it first came on to the market—viz., that the 
staple of that variety was longer at that time than at present, and 




Figs. 4 and S.—Othbb Types of Plants pkom Maakad Cotton. 
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. *^**IKM it li Mentiia in orto not lo tiamage tho fibres that the boat- 
4»g m tite scutchers should not be too hard, and on the subsequent 
up to the intermediate frame, that the number of revolutions 
of the main-shaft should be reduced/* 

Every year the Fine Cotton Spinners* Experimental Department 
at BoUington has kindly carried out spinning tests on Maarad cotton, 
and the opinion given as a result of those tests has been that its 
strength per unit weight was not as good as the highest grade Bakels 
against which it was tested, with the two folloT^mg excoptioiw: 
A commercial sample sent from the 1924 Maarad crop gave an extra¬ 
ordinarily high “ hair strength for equal weight of hair ” which was 
confirmed in the yam tests, and in the following year in a report sent 
by the Fine Cotton Spinners to the Ministry of Agriculture on spinning 
tests of cottons grown in their cotton variety t{»sts, it was shown 
that Maarad twist yarns were almost as strong as those of Domains 
Sakel X/* and that the outstanding feature of the v^hole tests was 
the high count/strongth product in th<' Maarad weft spinning. 

Reports received from other spinning factories in England have 
varied, statements having been received that the strength as well 
as the regularity in yarn was supeiior m Maarad to that lu Sakel; on 
the other hand, loss encouraging results have also been sent stating 
that yarn made of Maarad is not so strong as that from Sakel. 

French and Swiss sjhnners state that li is as good as, if not better 
than, very hue Bak(d. 

Tests have hcvn carried out by the iJnitod States Department 
of Agriculture, and their reports state that Maarad cotton is line, 
unusually uniform, and has unusual strength. This was confinnod 
by tests carried out on behalf of the United States Department of 
Commerce, in which it is recorded that as far as strength is concerned, 
the spinning qualities of Maarad cotton are similar to the best 
American grown Pima of equal grade and length of staple. 

On account of the conilicting spinning reports received, it was 
decided at the beginning of this year to send thirty bales of Maarad of 
each of the ten types to England to be tested at the Fine Cotton 
Spinners* Experimental Department and at other mills in the 
Manchester district where it could be spun in the ordinary way. The 
results have been received and the conclusion arrived at is that if 
Maarad could be obtained at a slight discount on Sakel it would be 
required by the spinners. It should be borne in mind, however, that it 
was spun from 80’s to lOO’s in these factories, whereas Maarad has 
shown to good advantage when spun to higher counts. 

On account of the increase in yield of Maarad over Sakel# it is 
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eonfeidored that the cultnators hj Egypt could sell it at a less j/remium 
than Rakel, '^lih ])rotit to thoinvl\(s, tl^us mooUng the requirements 
of both tho sj intH rs fU^d tnlin alois 

Taking i’vor^tlirig into H>n jd ntioii (spo(ully the very good 
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MUSINGS IN A MONSOON CLIMATE 


BY 

W. YOTINOMAN, 

Eccmomic to Go^nvhunt, initial Piovuiccs and Bcrar, Imdia, 


It is nipjht, and outside it is very dark, save for a ^lare from the 
lighted town four miles a\\ny. A. sliglit bre070 blows from off the 
Satpuras, a low range of hills forty miles to the north. The servants, 
all save the watchman, ha\e gone to bed, and I am alone in the 
little bungalow surrounded by the fields of tlio bedding, where are 
growing eighty acres of groundnut, a hundred and fifty of cotton, and 
twenty-five of the largei millet. K\ce|)t for the ci^ of an owl and 
the soughing of the milkd, all i-> cjuiid, foi there comes n' sound from 
the distant town. Fiastern towns gne forth no buzz of busy man, 
for the people are sboidess and tlm stn'et*- uripav<‘d. ft is the season 
of the monsoon, but tiie niousooii has but sparsedy come, and deep 
cracks, wide enough to hold the cobra's, have aj)peared in the fields. 
An old countryman told me (hl‘^ morning that d was like tiiO last 
year of famine, when Ins family lo^t all their suhstajice, and 

ha've been landk^s })ondsm< u e\(M' sinci'. Times were so hard, I was 
tola, that foi human sustenance tin* milkd gram had then to be eked 
out with leave" of \\(‘eds, and tlun» was Idth‘ difteienco between the 
food of man and Ibut of his domestjc animals. The cultivator 
must always be weatherwise, and tins temporary (let us hope but 
temporary) susixmi^'O in the monsoon le.ul^ me to muso upon the 
influence of tlie inoiihoou raiutall m agricultural ])ractice. Before 
mo are the meteorological n‘Coivis, and my note-books containing 
notes of many expeiiinents. 

This part of Central India is named Herar. It is a country of an 
ancient agriculture where man has practised husbandry for perhaps 
more than two thousand years, with but little or no application of 
manure to the land, and no s^bteiiiatic rotation of crops. The land has 
long ago reached a condition of minimum yudd out of which only 
an extra favourable monsoon (wer raises it. The importance then ol 
the monsoon is tremendous; it and a few village gods are the only pro- 
vid^ences from which native humanity ever hopes for favours. Before 
the advent of the iron road the withholding of these favours meant 
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tmkm* Nomdays da^b do^ not come with this teibcra* 
harddiip does. Ordinarily the rans begin seriously in the latter hall 
of Jtme» and eontinue intermittently until the beginning of October. 
As soon as they oome the cultivator sows his cotton. In tins pmdod 
some thirty-two inches of rain usually fall upon the thirsty earth. 
Two independent harvest seasons result: that of the rains cropSi 
planted at the advent of the monsoon and harvested say about 
Christmas, and that of the crops sown at tho completion of the 
monsoon rains and harvested in the spring. Cotton, groundnut, 
and the millets are included in the former, and wheat and linseed in 
the latter. 

The following table gives the rainfall and the yield of seed-cotton 
on the Government Farm, Akola, Berar, for the past twenty years. 






Bainfali 

in Inches. 




Ym 

tn Lbs, 
of Seed 
Cotton 

Year. 

June. 

July. 

August. 

Total 

June 

to 

August. 

Septefmher. 

Total 

Bain- 


l6t 

Half. 

2nd 

Half 

\8t ' 2nd 
Half.. Half. 

y 

l«f 

Half. 

2nd 

Half. 

\8t 

Half. 

2nd 

Half. 

fall for 
the 
Year. 

per 

Acre. 

190a-09 

2 14 

6*49 

7-31 

4-71 

4 84 

4 42 

29*91 

6*26 

0-57 

36*87 

342 

1909-10 

2-34 

2 60 

4 28 

2 33 

416 

2 67 

18*34 

2 80 

3*11 

30*86 

604 

1910-11 

2 41 

6 93 

2 59 

147 

814 

284 

24*38 

3*23 

4*78 

36*66 

269 

1911-12 

2-62 

015 

6 32 

1-78 

6-48 

1-62 

17*97 

0*42 

2 69 

23-86 

670 

1912-13 

015 

4 53 

0 52 

6 13 

3*36 

2 27 

16 95 

0 12 

1*27 

17*90 

489 

1913-14 

206 

490 

2-02 

7-36 

199 

131 

20-24 

5*47 

1*22 

27*49 

509 

1914-15 

150 

5-39 

2 74 

2-68 

3-08 

1*38 

10-67 

7*79 

1*14 

31*46 

564 

1915-16 

— 

5 25 

0 45 

9 76 

M3 

1-46 

1805 

2 92 

0 20 

29*11 

682 

1916-17 

8*27 

3-24 

7-11 

6 70 

6 63 

1-74 

31*59 

2*03 

2*81 

47*95 

GO 

1917-18 

6-52 

2-56 

1-82 

401 

0-41 

5-88 

20*20 

4*36 

6-29 

36*69 

179 

1918-19 

0-77 

3-94 

1-52 

1-28 

0-43 

1-23 

9 17 

OOh 

0*05 

13 24 

218 

1919-20 

1-93 

6-00 

2 5G 

4*83 

0-59 

2-07 

17*98 

0*61 

3*99 

25*30 

771 

1920-21 

0-20 

316 

1*77 

0-81 

0-47 

0-97 

7*38 

0 86 

0*55 

8*94 

55 

1921-22 

M9 

3-94 

1-55 

5 95 

4-50 

017 

17*30 

0*85 

4*56 

24*82 

513 

1922-23 

0-27 

5-90 

1-07 

1311 

0-21 

0 59 

21*15 

5*08 

1*27 

31*04 

216 

1923-24 

1-23 

0-80 

' 2-71 

6-84 

1*22 

0-76 

1 13*56 

3*72 

5 66 

24*70 

454 

1924-25 

0-56 

0-79 

2-78 

3*87 

1-23 

12*64 

1 21*87 

2*58 

4*20 

33*37 

334 

1925-26 

4*11 

1*96 

0-77 

2 17 

4-00 

313 

16*14 

0*57 1 

1*28 

23*65 

393 

192C-27 


0-57 

9*15 

6-76 

0-77 

4*56 

26*80 

2*74 

0*18 

30*68 

373 

1927-28 

1-20 

6-69 

5-27 

2*37 

0-86 

0*63 

10*01 

0*01 

7*23 

31*76 

782 


It will be seen that it is the rain that falls in the first three months 
of the monsoon that really tells upon the yield of the cotton crop. 
From the table it would seem that thirteen to sixteen inches of rain¬ 
fall, if well distributed throughout the first throe months, and two or 
three inches in the fourth month, are sufficient to produce an average 
crop. There must be a sufficiency, but most important is the dis- 
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tcibi|tioi;i of that amount. Observations upon the moisture contents 
ot the soil show us that the real point of importance is that the 
peroentage of water in the soil down to a depth of at least four feet 
should reach 25 per cent, as soon as possible after the time of mere 
germination of the seed, and remain so throughout the period of 
vegetative growth—that is (with us), for the months of July, August, 
and September. 

During these months, which are the time of active growth, inter¬ 
mittent rainfall is also beneficial. Continuous drizzling rain, although 
amounting to the same quantity in the aggregate, is not favourable 
in that it reduces the soil temperature below the optimum for rapid 
growth of the plant. A very characteristic feature of monsoon 
climates is the great difference between the night and day tempera¬ 
tures. Many different functions of plants have their own peculiar 
range of temperature limits between which they actively proceed. 
In the plants of climates such as ours, tlien, some functions are 
ordinarily limited to the night-time and others to the day, and even 
to comparatively short periods of time of night or day. Anyone 
who has prepared and examined cotton-root tips for observation upon 
the cytology of their cells is aware of this. Koot tips from soil that 
has been watered within an hour or so of thoir fixation will show the 
nuclei of the cells all in a resting condition. We wore forcibly re¬ 
minded of the importance of temperature on one occasion when 
microscopically oxainining living cotton hairs upon the seed coat. 
An unusual thunderstorm came on which reduced the temperature 
to 74*^ F., and we observed protoplasmic streaming taking place in 
the living cotton hairs, a phenomenon we had never seen before when 
the temperature had been higher. This seems to confirm the fact 
that they largely grow at night, which would be the only time when so 
low a temperature is ordinarily attained. The whole subject of water 
and temperature in their bearing upon the growth of the cotton plant 
is an uncharted sea in which the physiologist may sail, making dis- 
covejEies upon every hand. His explorations, however, must be made 
under a tropical sky, and not in a greenhouse with a tub in a more 
congenial clime. 

To return to our rainfall table, only once in the twenty years has 
the crop failed from excessive rain. In 1916-17 nearly forty-eight 
inches of rain sent the yield down to sixty pounds per acre. All the 
seasons in which thirty-three inches or more of rain fell have given 
yields below the average, and in connection with this the soil texture 
plays a part. Our “ black cotton soil ” is a stiff clay, and thirty-three 
inohes or more of rain mean water-logging. On other soils this may not 
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lMW,jmni|^titbeioiril3ituioa a hlU sbpe; In^ «wi^ 
is fiat attfi does sot pteMot very good dnfinage fadfitiM. Ik Vm 
nai^bo^ring Centfftl Pxovinoes cotton grows w^ in an aiusMl 
rainlall o! forty-five inohea. The American saying—“ Cotton lilcea 
a hifl —is m) doubt another way of expressing the dislike of the 
oottcm plant for too much water at its roots. 

It will also be seen from the table that only once during the 
period did our cotton crop fail owing to insufficient rain: in 1920-21 
tesB than nine inches of water resulted in only fifty-five pounds of 
seed cotton per acre. In the year previous, a precipitation of only 
twenty-five odd inches gave the highest yield but one in the history 
of the farm, and 24*82 inches in the next year gave a yield well above 
the average. 

At first it is enough that the soil keeps moist around the germi¬ 
nating seed and the advancing roots of the young seedling, but 
the sooner four to six inches of rain fall the safer. The greatest 
danger no doubt is a break in the ramfall for any length of time at 
the period of germination. If the seed start to burst and then 
become dry, death is certain. A wise man will notice bad germi¬ 
nation and immediately resow. It is the “ hope deferred ** that so 
often results in a thin crop. Here, too, there are interesting dis¬ 
coveries to be made. Every variety of Asiatic cotton has its own range 
of specific quantity of water necessary to germinate its seed. The 
different varieties, and different strains of the same variety too, show 
each a characteristic property in the amount of water required for 
this purpose. 

As a group the herhaceum cottons, of all Indian cottons, require 
the most water for germination, and the varieties of Gossyjpium 
obtusifolium require the least. In between these two extremes come 
the other varieties. The water requirement for germination is 
conveniently expressed as the average quantity of water (given as 
a percentage of the original weight of the dry seed) that is absorbed 
up to the time that the embryonic root tip first shows. Expressed 
in this way herhaceum cottons require 100-150 per cent., and ohtusi- 
folmm cottons 60-70 per cent. The Gossypium negUctum group ranges 
between 80-100 per cent., and the same range also includes Goesypium 
indicum, Gossypium arboreum seeds require 60-90 per cent, of water. 

There is no doubt that the water requirement of cotton seed for 
germination is a line along which natural selection has acted, fitting 
certain plants for certain habitats. It is a little observed pheno¬ 
menon because not extemaUy, nor patently, obvious. The ability 
of a seed to germinate with a reduced quantity of moisture is doubtless 
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^ O0fDiumed inlo tbe later life of the plant as an ability 

ot fbe jj^t to grow in a soil with a reduced moisture content. We 
have se^wal interesting instances of this in our Indian cottons. 
mi6re are certain cottons which ordinarily flourish in a tract in the 
cold weather season when little or no rain falls, whilst others, the 
more usual, do so in the monsoon period. Temperature no doubt 
as well as water requirements amongst other factors have been 
influences evolving these cottons. Amongst cottons, as well as 
amongst other plants, physiological strains often isolate themselves, 
the peculiarity of which is their germinating ability within a water 
requirement range differing from that of their ancestors. 

Oossypvum intermedium is an Indian variety which has the property 
of growing in the cold weather season, and ordinarily is not sown 
until about October. 

In Berar, Gossypium vndicum, when grown, is sown at the usual 
season and ripens its fruit at the same time as other cottons. In the 
southern comer of the neighbouring Central Provinces a “ physio¬ 
logical race ” of this cotton has isolated itself, and the seed of this is 
sown in October at the termination of the monsoon. It has of 
necessity a very short period for growth and reproduction. The 
water content of the soil at sowing time is sonic^ 26 per cent., and toward 
the beginning of March, when flowering and Iruiting are taking place, 
it is approaching 16 per cent., falling to 10 per cent, by April, when 
the cotton is ripe. Only this “ physiological race ” of Gossypium 
indicum will grow and flourish in this tract at this season, and in 
consequence the crop has thus, of its own accord, maintained an 
unusual degree of purity for a field crop. 

A comparatively low percentage of water required for the germina¬ 
tion of a cotton seed is an advantage. The higher the percentage 
the longer must the seed take to absorb it, and the slower will it be 
in bursting its coat, and setting the young pent-up plant free. Slow 
germinating seeds are liable to suffer in several ways, especially from 
fungus attacks, for the delay allows the fungus to get the upper hand 
before the young plant gets a proper start in life. 

The cotton plant’s race for life is short and swift; it must fit its 
life span into the period of favourable rainfall conditions. As with 
a sprinter so with the cotton plant, the importance of a good start is 
a great thing. Selection of a crop for quick germination is easy and 
often attended with surprising results. Cotton seeds from the same 
plant of a “ pure line,” whose flowers have been protected from cross 
pollination, can be germinated on moist sacking or blotting paper, and 
all the early sprouting ones picked out and transferred to loose damp soil 
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will gtom toElo plan^ whoae weds are subjeeted to Aa M$m» 
ptooess again next season. Of course, all the prog^ of sing^-selled 
plants are kept separate; “ mass selection ’* is of no value. In tiiie 
way an early get-away characteristic can often be imparted to a <ttop. 

Some cottons characteristically show low percentage of gennma* 
tion for which it is not easy to account. Gossypium arboreum has 
this character, and it imparts it to hybrids derived from it as an 
ancestor. The seed of the wild cotton Gossypium Stocksii is very 
difficult to germinate, perhaps owing to the imperviousness of its 
skin to water. A slight out in the seed coat, or rubbing the seed on 
fine sand-paper, helps the appearance of root tip and cotyledons. 

Directly connected with the monsoon is a problem that has not 
in India received the attention that it requires. This is the method 
and possibility of the application of fertilizers. The soil in India has 
been under a more or less continuous cultivation without fertilizers, 
manure, or sufficient rotation, for ages. The people are vegetarian, 
and there is no incentive to mixed farming where live-stock play 
their part with crops. In all but the larger towns, where wood and 
rarely coal are used, the droppings of the cattle constitute a meagre 
source of fuel. Cookery has developed along lines where such slowly 
combustible fuel is now made almost a necessity by the ancient 
customs of this domestic art. Little or no return of that which is 
removed is or can be made to the soil in the form of manure from 
animals. The immense importance of rotation cannot therefore be 
over-estimated. The usefulness of many fertilizers for the rains crops 
largely depends upon the method of their application. Although 
India is perhaps peculiar amongst all the agricultural lands of the 
world in her terrible state of soil exhaustion, her problems with 
3regard to fertilizer application are shared with other monsoon climates. 
Heavy intermittent showers, such as generally characterize a monsoon 
climate, leach all soluble fertilizers out of the surface soil, and leave 
it robbed of nitrogen, after perhaps one shower; but it may have 
slightly recovered by natural nitrification before the next occurs. 
The problem in the application of artificial nitrogen compounds and 
other soluble chemicals is to avoid this leaching. Experiments 
indicate that it is to be met in one of two ways. The first method 
consists in deciding what kind of fertilizer it is advantageous to apply, 
and then experimenting in its method of application. It will 
certainly be found of greatest benefit in the monsoon period to add 
fertilizers in small quantities at a time rather than the whole amount 
at one application (especially is this the case with such readily soluble 
chemicals as sulphate of ammonia and nitrates of potash or soda). 
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MUSIN09 IN A MONSOON CLIMATB 

One hundredweight of sulphate of ammonia, for instance, applied to 
an acre of cotton will nine times out of ten give the greatest benefit 
if applied in three or four doses. The first application should be 
preparatory to sowing, and the others in the period during which 
the plants are attaining their first loot or so of height. Even thus 
the element of luck is not entirely eliminated, for a heavy shower 
immediately after an application of the fertilizer may remove it out 
of immediate, or even of any, availability to the plant. However, 
one would indeed be unlucky if this were the fate of all the applications. 

Experiments on our farm indicate that greater success in the use 
of fertilizers in a monsoon climate is to be attained along other lines 
of application than the above. These consist in the impregnation of 
some readily decomposable organic matter, itself of manurial value, 
with the soluble fertOizers. The principle is that the soluble salts 
first come into solution, perhaps, being more gradually yielded up from 
the organic material than if applied by themselves; and then the 
organic matter itself, by decomposition, gives up its constituents. 
The ill-effects of leaching arc in this way entirely, or almost entirely, 
avoided. For the organic material oil cakes from local oil seed 
crushing mills are very suitable. Mostly we use castor seed cake, but 
cotton seed, groundnut seed, or any other seed cake will do. The 
chief point is to have an analysis of the cake made, and to decide from 
that and its cost whether its use be an economic proposition. 

In addition to oil cakes all possible means are taken on the farm 
to utilize for manure organic material such as weeds, stalks, and 
roots cleared from the fields after, and during the time, they are 
bearing their crops. Too often this material is removed from the 
land and neglected. We transfer it to pits whore it is brought into 
decomposition and conserved until required. Along with this material 
also go all the cotton stalks grown on the farm. Our average pro¬ 
duction of stalks after drying in the sun is about one ton per acre. 
Such stalks, according to chemical analysis, contain about 0-5 per 
cent, of nitrogen and 0*1 per cent, each of phosphoric acid and potash, 
in addition to carbonaceous matter, which is also advantageous. As 
soon as the cotton-picking is finished, which is about February, we 
pull or out off the stalks. It is now the season when we are ginning 
our last cotton and starting to cut up our millet stalks into fodder for 
the cattle during the coming hot and dry months. We have spare 
power to cut up the cotton stalks also at a very low cost; they cut 
up very easily with almost any form of fodder cutter, for they are but 
little or no tougher than the millet. Actually we find the American 
pattern of fodder cutter, with horizontal knives around s central 
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A30S rimiimg in INmt o{ two feedmg roUere, 
watk* It does oot noattet much how old the knives are; if the eiidSce 
be ^wed up rather than cut up, all the better. With a machine 
witti ten^inch^long knives we can cut up some two tons of stalks per 
day. The cut*up stalks are transferred to pits, twenty feet square and 
eifi^bt feet deep. The stalks are piled up squarely above the ground 
level for some four feet, so as to allow for settlement. It will be 
about March by the time that all this has been accomplished. The 
pits each contain some sixteen tons of stalks, and they are situated 
conveniently near a well so that water can be run into them to flood 
them. This flooding is done once a fortnight until the monsoon sets 
in. By about October all but the thickest portion of the stalk will 
have softened. Bacterial or chemical action takes place in the pits, 
for if their contents be dug into between the times of flooding they 
will be found quite warm. These softened stalks are now transferred 
at intervals to the general farm manure pits, where all the manure 
from the cattle stalls goes, and where their further decomposition 
takes place. The contents of these manure pits can be treated with 
any quantity of soluble fertilizer and applied to the land for the crop 
of the season that follows a year after they were placed in the pits. 
The compost thus made will gradually give up in the soil its own 
organic matter. In this way leaching is largely prevented and 
a valuable method of manuring under monsoon rainfall conditions 
obtained. 

Amongst simple and fatalistic native cultivators a monsoon 
climate is itself an impediment to agricultural improvement. In 
a season of a weak monsoon no amount of manuring and cultivating 
the land will produce a bumper crop. The exceptional yield produced 
by an exceptionally favourable monsoon alone, on the other hand, is 
by itself such as to make a fatalistic community believe that Provi¬ 
dence solely is to be waited upon, and the idea that rotation, a better 
variety of seed, manuring, and altered cultivation, will give a reward, 
is too often disregarded. This great dispensation of Providence in 
the shape of a favourable monsoon is not to be realized in a country 
where the average yield of crops is pushed near to a maximum; the 
great discrepancies between good and bad seasons never here exhibit 
themselves in agricultural yield to anything like the intensifled extent 
that they do in a country where, like India, the greater part of the 
land is on the verge of its minimum yield. Where good cultivation 
and rotation are practised an exceptionally favourable season may 
produce an increased 3 rield over that which a sound farmer is accus¬ 
tomed to expect, of some 50 per omt. perhaps, at the most; but in an 
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am (A fftming 'where kmd is ordinarily prodncing its minimum yield 
there is a possibility of two- or three-fold average production due to 
a favourable season alone. What wonder then that the uneducated 
cultivator in a monsoon climate waits upon Providence to such an 
extent as be does! The great problem is to get him to see how to 
help himself. 

I look up from my papers. It is already past midnight. Outside 
the rustling of the millet leaves in the breeze has ceased. I go out 
on to the verandah of the bungalow and find the watchman with his 
lantern has come into its shelter, for outside a gentle rain is falling 
and the sky is heavily beclouded. The monsoon is coming! The 
watchman is a man from the north of India, speaking the lingua franca 
that I know, and he tells me in the words that are so often used in 
connection with a beneficial rain^—“ Khudda kush hain.** “ The 
Almighty is pleased,'' and I, also pleased, retire to bed. 

[By taking the range between extremes, the effect of wide rainfall 
variation from the mean climate can be very well seen in the table of 
rainfalls given. The average crop is 413 lbs. per acre. Dividing the 
twenty crops into four groups (0-200, 2-400, 4-600, 6-800 lbs.), and 
taking the ranges of the rainfall, we obtain the following table: 


Number of Crops, 

Average Crop 
{Us.), 

Range of RainfaU in — 


Total. 

June-August, September, | 

3 . 

6-800 i 

2 04 

4-12 

1 

6-45 

7 . 

4-600 

6*68 

7-64 


13*66 

7 . 

2-400 

20-74 

7*88 

1 

23*63 

8 . 

0-200 

24-21 

8*24 


39*01 


Mean rainfall of 20 years .. .28*72 

Mean rainfall of 3 years of big crop .28*31 

(Varying only from 26*30 to 31*76.) 

Ed.] 
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METHODS OF SELFING COTTON FLOWERS 

It is customary in most experiment stations to prevent the cotton 
flowers from opening in order to insure self-fertilization. It is open 
to the worker to select the method he will employ from several 
alternative procedures, which include tying with string or with wire, 
slipping a wire noose over the bud, sewing the flower-bud with needle 
and thread, and bagging it with either gauze or paper. 

In the hope that it might be helpful to members of our staff abroad 
to learn what advantages and disadvantages had been found in 
practice to be associated with the several kinds of technique enumer¬ 
ated above, the Corporation asked members of their staff to give 
details of their practice, stating the advantages which had led them 
to adopt it, and the disadvantages attaching to any other methods 
that they had tried. A summary of the replies received is published 
below, and it is hoped that by posting the information thus obtained, 
other workers in cotton experiineni stations may find therein useful 
suggestions for improving their present practi(ie, or may be able to 
inform their fellow-workers, through the Corporation, of any means 
whereby the disadvantages experienced with any particular method 
of selfing may possibly be o\ercome. 

The Corporation wish to extend their hearty thanks to all those 
who have, at considerable trouble, given detailed accounts of the 
methods of self-fertilization of cotton flowers employed by them, 
and the reasons that have led them to adopt any particular technique. 


Tying the Buds. 

This method has the advantages of cheapness,speed, and simplicity. 
The end of the unopened flower-bud is closed by means of either 
string, wire, wool, or a rubber band. In some countries this can be 
done on the morning on w^hich the flower will open, while in others 
there is not time then in bright weather, and the process has to be 
completed on the previous afternoon. The buds are tied about 
J inch below the apex, care being taken that the petals are not cut 
through in the process. Later in the day, or on the following day, 
the selfed flowers are tagged with wool or coloured cloth tied to the 
flower-stalk. 
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Iti Sonthem Bhodesia an experiment is being made with a small 
vttlcanite olip as a means of dosing the ^ds of the petals^ while in 
Nyasaland an attempt is being made with a quick-drying gum. 
If successful, this latter method recommends itself by reason of its sim¬ 
plicity and cheapness. The gum is contained in a small bottle, the 
end of which is just large enough to admit the tip of the flower-bud, 
which is moistened by tilting the bottle. This method also involves 
the minimum amount of handling of the plant. Inspection of the 
treated flowers on the following day, when they should be due to 
open, shows those which are successfully selfed. These are then 
marked by a coloured tag. 

Below is a sketch of a flower-bud which has been self-fertilized by 
tying with string. 



Wiring. 

In this method soft copper %viie is cut into suitable lengths, then 
twisted into spirals and a spiral slipped over the bud on the evening 
before it opens, or early in the morning of the same day. Care must 
be taken not to bind the wire too tightly round the petals, so as to 
avoid risk of cutting them through as the bud expands, A small 
loop is made at the lower end of the wire and a piece of very fine 
fishing cord attached to it; this is tied to the fruiting branch close to 
the peduncle and acts as a label. The wire spirals can, of course, be 
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uMd lepeatedljr, wd if ti:te ootd is dipped in oil befose fiie» also wiB 
last mmy seas<»ui. The cost of material is given as bemg about 
4 b. 6d. for 1,000 buds. 


Stitching. 

An ordinary needle and thread are used. The needle is run several 
times through the tip of the bud about J inch below the apex for 
American types, and a little slack is left between the bud and the 
bract to allow the former to elongate without tearing out the cotton. 
If a record is wanted of the date of selfing, a label can be threaded on 
the thread: in a very moist climate it is advisable to dip the label in 
melted paraflBn wax after writing on it. The work goes on throughout 
the day, and it is not necessary to confine it to buds that are certain 
to open on the following day. Those buds which are sewn two days 
before they would open are found to set quite satisfactorily. In these 
younger buds the stigma is sometimes pierced by the needle, but this 
does not appear to affect the setting. 

With a properly sewn bud, the corolla swells out below at opening 
time, but remains well closed. After setting, the corolla falls off and 
hangs by the thread to the bract, thus labelling the boll. 

An examination is made at intervals of a few days to a week, and 
all properly selfed bolls are marked by tying a piece of coloured wool 
round the peduncle. It is most important to be able to check the 
work easily and certainly, and this method therefore possesses a great 
advantage in that the effect cannot be faked, since a corolla which 
has once opened and has been tied up again can be readily detected. 
The plant is generally affected slightly by the handling and trampling, 
but this cannot be avoided, and the setting is on the whole as good as 
with untouched flowers, though there appears to be a tendency for 
selfed bolls to be very slightly lighter than unselfed. 

In South Africa it has been found that native labour does stitching 
of flowers better than tying with cotton or wool. Under Nyasaland 
conditions, on the other hand, the stitching method has been found 
to cause more damage to the flowers through handling than does 
tying them with wool or soft tobacco twine. 

Bagging ok Netting. 

The practice of enclosing the flowers in bags or nets is used in 
many countries. It is claimed that when the work has to be done by 
native labour this method is safer than tying or wiring the flowers. 
Further, nets show up plainly on the cotton plots, which facilitates 
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Thek imtial cost is naturally higher than we, but they 
ean be used repeatedly, adherent pollen being destroyed by stirring 
op the x^ts in boiling water after removal from the plants. Netting 
takes longer than wiring or tying, but by making the nets cone- 
shaped it is claimed that they can be pulled over the flowers very 
quickly without damage; the open end is then secured by twisting 
a small piece of soft aluminium wire once round the flower-stalk. 

It may be of interest to include here details of the cost of material 
in the Sudan. The cone-shaped nets have the dimensions shown: 

Fine sandfly netting costs in Khartoum Is. lid. a yard, 

5 oma 

and fifty bags can be made from one yard. The cost of sewing 
works out at 16s. per 1,000 bags, so that their total cost is £2 15s. 
per 1,000. The wire used is No. 22 w.g. aluminium wire, of which 
850 feet, costing Is., is sufficient for 1,000 bags. Mr. Bailey reports 
that during the season 1927-28 he used 3,000 bags, by means of which 
about 87,000 flowers were selfed in three months by a staff of six to 
eight small boys. The proportion of selfed flowers that set was 
about 95 per cent. 

Whether bags are used or not must naturally depend among other 
things on the readiness with which they can be made locally. To 
overcome this difficulty in Nyasaland Mr. Ducker has used an 8-inch 
square of netting converted into a bag by means of a small rubber ring 
which grips the gauze and the flower-stalk. This gave satisfactory 
results, save for the fact that in the rainy season the bags must not be 
left on more than a few days on account of the marked tendency for 
bolls thus treated to suffer from boll rot. 

When it is possible to leave the bags on the plant from pollination 
until the opening of the boll, they afford in addition protection against 
attacks by bollworms which injure buds and bolls, as well as against 
boring beetles and stainers, which will cause damage to bolls at all 
stages. 

The following details of routine practice supplied by Mr. Bailey, 
the Corporation’s Plant Breeder in the Sudan, may be of general 
interest, though they may not be found to be generally applicable, or 
to commend themselves without modification to workers elsewhere. 
Nets are placed over buds the day before the latter are due to open 
(judged by size); they are left on until the third day, when they are 
removed, dropped into boiling water and spread out to dry. In order 
to be able to tell at a glance which bags are due for removal three 
ooloors are used: blue bags are put on on Saturdays and Tuesdays 
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{tmw^ m Tuesdays atid Satnrdays)^ bags aie put ett on 
Simdays and Wednesdays (removed on Wedne|«iayS and Sundays), 
yellow bags are put on on Mondays and Thursdays (removed on 
Thursdays and Mondays). Friday is a holiday for labour in the 
Sudan. At the time of removal of the nets a note is made of all 
flowers which have failed to set, and a small dated label is tied round 
the stalk of all that have set satisfactorily. 

In a note on bagging by Kearney and Porter which appeared in 
the Journal of Heredity, an account is given of experiments in vdiieh 
paper bags were used instead of nets. This method was found to be 
more successful with Egyptian than with Upland varieties: with the 
latter varieties wiring or tying caused less shedding than did the use 
of bags. 

When bags are employed, these are slit at the side so that they can 
be placed astride the fruiting branch carrying the bud, and are closed 
tightly beneath the branch by a loop in a piece of wire. It has been 
observed that selfed flowers produced by bagging produce only about 
80 per cent, of the number of seeds that are formed in naturally 
poUinated flowers. The less complete fertilization of the bagged 
flowers is doubtless due to the fact that under this condition pollen 
reaches only that part of the stigma vhich is in contact with or 
immediately above the uppermost anthers. Examination of the 
pistils in flowers thus enclosed shows to what a narrow zone the 
pollen grains are restricted. In unenclosed flowers, on the other 
hand, bees and other pollinating insects carry pollen to all parts of 
the stigmatic surface soon after the corolla has expanded. Bagged 
flowers are better fertilized when the whole surface of the stigmas is 
covered with pollen by hand than when the pollen is confined to the 
basal portion. 

When using different coloured paper bags to enable those due for 
removal on any day to be picked out readily, it has been noted that 
flowers enclosed in brown bags were not so well fertilized as those in 
white bags. This has been attributed to the absorption of heat by 
the brown bag, raising the temperature of the enclosed flower to 
a degree unfavourable to fertilization. No significant difference was 
found in respect of degree of fertilization when using white bags of 
different thicknesses and glaze. 

At the Plant Breeding Station at Barberton, Transvaal, Mr. 
Parnell is testing the efficiency of thin paper squares such as are used 
for wrapping oranges. A very light tissue paper used for crossing 
work has been found successful in suiviving several heavy rains. 
Mr. Parnell points out, however, that a disadvantage attaching to the 
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age of b4g8, as conapared with tying the buds, is the difficulty of 
checking the work in order to avoid the possibility of opened flowers 
having been enclosed. 

In thus summarizing the information which members of the 
Corporation’s staff have been good enough to supply, and that 
obtained from the note by Messrs. Kearney and Porter describing 
the experiments at the U.S. Field Station, Sacaton, Arizona, the 
Corporation venture to express the hope that those who have thus 
enabled this article to be compiled will not find that any vital detail 
of the practice described has been omitted or incorrectly rendered. 
It should be understood that no one method is here recommended 
as superior to others, but, on the contrary, it is hoped that those 
interested may find in this summary suggestions that may be of 
service to them in their work. 


VI. I 
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SOME RESULTS OBTAINED FROM THE 
SULPHURIC ACID TREATMENT OF 
COTTON SEED 


BY 

G. W. NYE, 

CatUrn Botanist, Serert, Uganda^ 


In view of the report by Professor Blackman on germination studies 
of the sulphnrio acid treatment of cotton seed {vide E.C.G. Review, 
VoL V., No. 8) it may be of interest to summarize some of the results 
which have been obtained from this seed treatment in Uganda. 

The tests were commenced in 1926on a small scale in the laboratory, 
and the following results were obtained: 


Treatment. 

Percmiage 

Germination, 

Days to Complete 
Germination. 

Control (no treatment). 

63-5 

10 

Watersoaked for 10 minutes .. 

65 

9 

Con. H 4 SO 4 

„ 6 „ 

76 



„ 10 

81 

! 4 

»» 

„ 16 „ 

83-6 

1 6 

»> 

„ 20 „ 

96 

L ‘ . 


These results show a definite increase both in percentage and in 
rapidity of germination due to acid treatment. The tests were 
conducted in petri dishes and germination counts were made daily; 
in the case of treated seed, the seed was washed in several changes of 
water for twenty minutes. In conjunction with the above a sub* 
sidiary test was carried out on the germinating power of seed which 
floated on the surface of the washing waters, which gave the results 
tabulated below: 


Treatment, 


H 2 SO 4 for 

»> tt 

»* M 
»» »* 


6 minuter 
10 „ 

15 „ 

20 „ 


PercerUage 

Germination, 

32 

33 
60 
76 
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The floetmg seed coniists to a large extent of dead and weakly 
seeds* It is veity noticeable in all tests that the germination of 
floating seed is very much less vigorous. 

In 19127 the test was repeated on a modified scale, and the increase 
in percentage and rapidity of germination was again very marked: 


Trwimewt, 

Percentage 

Oerminatton, 

D<w 8 to Comply 
Germination. 

Control . 

61 

10 

Watersoaked for 20 minutes 

72 

5 

Con. H 4 SO 4 for 20 minutes (floating seed) 

78*6 

5 

Con. HsS 04 for 20 minutes 

C<m. H 2 SO 4 for 20 minutes (seed treated and 

88-9 

4 

sun dried several days before the test) 

83-9 

4 


In view of the success of this treatment it was deemed essential 
to carry out a small field test to ascertain whether there was any 
after effect deleterious or otherwise from acid treatment. On 
July 28, four rows each of forty plants were sown of each of the 
following treatments plus a control, only one seed being sown per 
hole: 


Control .. 
Watersoaked 

H^)4(A) 

HaS04 (B) 
H*S04(C) 


No treatment. 

Seed soaked in water for 20 minutes immediately 
previous to sowing. 

Se^ treated with acid for 20 minutes some weeks 
previous to sowing, washed in water and dried, 
sown dry. 

Seed treated with acid for 20 minutes, immediately 
previous to sowing, washed in water and sown wet. 

Similar to H 2 SO 4 (B) but seed taken from surface of 
liquid. 


Germination of treated seed was very rapid, and plants appeared 
above the ground three days before control. 

The percentage germination of acid-treated seed, treatment B 
gave a significant increase over the control, and over treatments A 
and C; the figures are given in the table below. 

Weekly growth and daily flowering records were kept throughout 
the season; the acid-treated seed showed more rapid growth for the 
first fortnight after germination, but after this the rate of growth 
was the same for all variates. The total yields of cotton per row 
showed very much in favour of acid-treated rows, on account of the 
much better stand, as no resowing had been done. The cotton from 
all treatments was examined in the laboratory, and no differences at 
all were observed for either qualitative or quantitative characters. 
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Tibbie diowi»g resulta from field trial; 


Treatment. 

Percentage 

Germination. 

Mean Yidd 
per Bow in 
Grams. 

Lint 

Length. 

Oinnktg 

Outtnm. 

Lint 

Index. 

Control 

51-7 

2,883 

3215 

33*9 

66 

Watersoaked 

62-4 

3,408 : 

32*91 

34*0 

5*6 

H|^4 (A) .. 

54*5 

3,068 

32*33 

32*0 

5*0 

H^ 04 (B) .. 

70*8 

4,097 

32*65 

33*0 

5*5 

Ha804(C) .. 

55-4 

3,333 

32*37 

34*5 

5*7 


Conclusions. 

The increase in germination percentage and rapidity of germina¬ 
tion under laboratory conditions for treated seed is thus confirmed 
in a small field trial. 

The acid treatment of seed has no visible effect on the after¬ 
growth of the cotton plant, and none on the produce of the plants. 

This treatment has useful possibilities in ensuring good germina¬ 
tion when only small quantities of seed are available; it might also 
find application in certain field trials where resowings are objection¬ 
able. 

The sterilking* benefits are ^ell known, but an additional 
advantage of this treatment is that in the removal of the floating 
seed most dead and weakly seeds are got rid of and a nearly perfect 
stand can be obtained. 

Some of the above results have already appeared in the Corpora¬ 
tion’s ‘‘Annual Eeports from Experiment Stations.” 

* According to the Director of the Wellcome Tropical Research Laboratories, 
Khartoum, sulphuric acid treatment will not completely sterilize Black Arm- 
infested seed, but appears beneficial because it delays the manifestations of the 
disease in the cotton plant (Archibald, “ Sulphuric Acid Treatment of Cotton 
Seed,” Soil Science, xxiii., 1, 1927),—Ed. 
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THIRD REPORT ON COTTON MANURIAL 
EXPERIMENTS IN THE UNION OF 
SOUTH AFRICA, SEASON 1927-28 

Wb have received from Mr. Pieter Koch, Principal Field Husbandry- 
Officer, Department of Agriculture, Pretoria, a copy of the Third 
Beport on Cotton Manurial Experiments in South Africa. This is a 
continuation of the work described in the Second Beport, a summary 
of which appeared in Vol. V., p. 165, of this Eeview. 

The amount of detail contained in the Beport renders it too 
lengthy to publish in full, and the following summary is therefore 
included showing the results of the work carried out to date. 

Transvaal Middle Veld. 

(1) UuBtenburg {Government Tobacco and Cotton Station), —Fer¬ 
tilizers applied as before, and 40 lbs. of seed j)er acre drilled in on 
November 2, 1927, spaced 4 to 8 inches apart. Bainfall was more or 
less normal in total. The manured plots showed a great advance on 
the check plots, the plants being 18 to 24 inches high against 8 inches. 
The table given below shows the great difference in yield. 


Superphosphate. 

Average Yield of Four Plots 
in Lbs. per Acre. 

)00 Ibfl. per acrf*. 

. 249.1 lb. 

200 „ „ „ 

. 606*6 „ 

400 „„ „ 

676*2 „ 

Checks 

. 90*1 „ 

Corresponding figures for the 

use of basic slag: 

Basic Slag. 

Average Yield of Four Plots 
in Lbs. per Acre. 

128 lbs. per acre. 

. 343*1 lb. 

266 ,, ,, ,, 

. 663*1 „ 

512 „ „ „ 

. 666*9 „ 

Checks 

. 72*7 „ 


The residual value plots, which received dressings as far back 
as 1925-26, also showed great additional yields, rook phosphate being 
better than slag. 

(2) Zouipansherg District.— (i.) Una Farm: Planted October 29, 
1927, The crop suffered badly from drought. Yields, though low, 
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Again ahow ocnuMenbljin&vanroi the maaotad plots, thniidknripg 
inereases being recorded: 


Buptrphotpkaie* 
100 Ibe. per aore« 

200 ff f, ff 

ft pp p. 


Increofe in £bs,perAer<$ 
aver Check Pkie, 
5S-6 Ibfl. 

.. 46-2 „ 

.. 581 ,, 


Basic Slag* 


Increase in IBs, per Acre 
aver Check Plots, 


128 Iba. per acre. . 38*8 lbs. 

256 .. . 41*2 „ 

512 »> »y » .. 29*3 pp 


(ii.) TotofUands Farm: Planted October 26, 1927. Drought 
at the wrong time spoiled the experiment, though it was noticed 
that the residual slag and rock phosphate plots were superior to 
others. 

Transvaal Eastern Low Veld. 

Pietershurg,—Platveld Farm: The rain after the planting on 
October 22, 1927, was so heavy that the plots were spoiled and had 
to be replanted on December 9. The manured plots again showed 
to advantage, with increases of over 100 lbs. seed cotton per acre. 


Natal and Zululand. 

Eshowe, Ziduland, —In these experiments the results were less 
m8brked in favour of the manured plots. While superphosphate 
(100 lbs. per acre) showed an increase of 135 lbs., the two plots receiving 
the larger applications of basic slag, and all the residual plots, showed 
a decrease. 

Tugela Valley, Weenen, —The manured plots showed slight in¬ 
creases (the yield was small on account of unseasonable drought) 
of 5 to 48 lbs., and the residual slag plots a slight decrease with the 
larger applications. 



65 


COTTON STATISTICS 

CONSUMPTION AND STOCKS 

BY 

JOHN A. TODD, M.A., B.L. 

Thb chief feature of the end of season statistics of Consumption 
and Stocks for 1927*28 is that in the case of both American and 
Egyptian cotton, although the consumption was less than a ;year ago, 
it was still largely in excess of the crop, with the result that the 
carryover was heavily reduced. 

As regards the world’s consumption of American cotton, it is 
to be noted that the reduced consumption was entirely in the second 
half of the season. It was specially marked in the United States, 
where, as the result of a definite campaign for restriction, the con¬ 
sumption began to fall off in December and fell heavily from 
March onwards, the last two months of the season showing very big 
reductions. England, the Continent, and Asia also showed reductions 
in the second half-year, with the result that while the world’s con¬ 
sumption for the first half of the season was at the rate of nearly 
million bales, that of the second half was at the rate of less than 
14^. As the real question for the immediate future is whether the 
coming season will continue the tendency of the latter half of last 
season, or will recover to something like the figures of the previous 
year, we have added the half-yearly figures to Table I. So far the 
only information available for the new season is, of course, the 
monthly U.8. consumption figures, and for the first three months 
these show a substantial recovery, though still, of course, below the 
corresponding figures of a year ago when every month was establish¬ 
ing new records. As the question of linters is causing increasing 
confusion in the consumption statistics, we have this year excluded 
them altogether from Table I., but the figures for the U.S.A., which 
were always the only available statistics, are given in Table II. 

With regard to the relative position of the U.K., it is very un¬ 
satisfactory to note that the total consumption of American for the 
season is the lowest since 1928-24, when the world was suffering from 
what practically amounted to a famine of American cotton, and is 
actually lower than the totals of 1925-26 and 1926-27, when Lanca¬ 
shire’s consumption was severely affected by the coal strike. Our 
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CQ&fminftioii of Indian cotton was slightly increased this season, 
but that of Egyptian also showed a reduction; this, however, is 
probably explained by the increasing use of Sudan cotton, which 
presumably appears in Sundries. In spite of this, however, our 
consumption of Sundries was a little less than the previous season, 
especially during the second half. The result is that both in American 
and for All Kinds our total consumption for the season is still far 
below pre-war, while every other group in the table, even the Conti¬ 
nent, now shows an increase. All this is shown in the accompanying 
diagram of consumption of American and of All Kinds in the various 
groups. 

The statistics of the world’s carryover of American and Egyptian 
cotton respectively are given in Tables III. and IV. They show a 
reduction of 2,590,000 bales in the case of American (including 
linters in U.S.A.), and 1,408,000 kantars in the case of Egyptian. 
In both cases the figure is now the smallest since July, 1925. 

It is satisfactory to note that the acute controversy which raged 
round the whole question of consumption and carryovers last year 
has apparently fallen asleep this year. In effect this has been brought 
about by Colonel Hester reducing his consumption figures very sub¬ 
stantially, so that his carryover figures are now practically identical 
with Garside’s, and with our own, which are based largely on the 
Federation and the Census Bureau figures. The following table 
summarizes the figures of the various authorities since the Federation 
resumed publication of their figures after the War. 

CONSUMPTION AND CARRYOVER OF AMERICAN COTTON. 

(Running Bales OOO’s, exclluing Linters.) 


Cotisumphon, Carryover, 

Season. __ _ _ 



Federatton. 

Hester. 

Oarside. 

J.A.T. 

1 Hester. 

Oarside.* 

Census 

Bureau. 

1919- ^20 .. 

1920- 21 .. 

1921- 22 .. 

1922- 23 .. 

1923- 24 .. 

1924- 26 .. 1 
1926-26 .. 1 

1926- 27 .. 1 

1927- 28 .. 1 

1 

12,439 

10,033 

12,728 

12,594 

11,080 

13,270 

13,736 

16,777 

16,407 

12,340 
9.816 
12,240 
11,989 
10,731 
13,609 
14,267 
16.316 1 
14,896 ‘ 

11,898 

10,268 

12,209 

12,449 

10,917 

13,311 

14,010 

16,789 

15,602 

6,666 

9,141 

6,028 

3,235 

2,666 

3,324 

6,358 

7,484 

4,947 

6,216 

8,699 

4,647 

2,396 

2,089 

2,826 

6,378* 

7,012* 

6,078* 

6,338 

9.674 

6,680 

3,318 

2,711 

3,380 

6,601 

7,794 

5.121 

9,172 

5,123 

3,065 

2,664 

8,306 

1 6,631* 
7,838* 
6,079t 

Averages 

13,007 

12,889 1 

12,928 

6,204 

4,805 

6,602 

— 


Including Eastena Stocks. f ProviaionaJ. 
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We have included the Census Bureau’s carryover hgurea l^der 
reservation because their figure for the end of last season has 
only been received by cable without details, and is described as 
provisional. Their total is substantially the same as our own, but 
w© do not know whether they include an estimate for stocks other 
than mill stocks in the Far East. We have never attempted to 
include these figures, as they are very unreliable; and this accounted 
for most of the difference between our figure and Carbide’s last year; 
but this year the figure involved is much smaller, and the differ¬ 
ence is consequently of little importance. 


(Tables overleaf,) 



OTB mmm oofros ssotog 
TAsue L—wetojyB odJtstacraoN ov aix iuot» Of otatm 

(fmm tm OrAttamm of laa ImmuunmiAL FaDXBAnov.) 
(Jhumimt SdUt. OOO'l OmiUeO-Xaeltulm JMen). 


a.K. I Continetii. I P.B.A. 1 Alia. | Att (Mtn. 


Variety. 


American 


ttgyptian 


AUkiedi 


1911-13* 

1919- 20 

1920- 21 

1921- 22 

1922- 23 

1923- 24 

1924- 26 

1925- 26 

1926- 27 

1927- 28 


1911-13* 

1919- 20 

1920- 21 

1921- 22 

1922- 23 

1923- 24 

1924- 26 
1926-26 

1926- 27 

1927- 28 


let Half 
2nd 

1911-13* 

1919- 20 

1920- 21 
1921 -22 

1922- 23 

1923- 24 
1 24-26 
1926-26 

1926- 27 

1927- 28 

2nd f, 
1911-13* 

1919- 20 

1920- 21 

1921- 22 

1922- 23 

1923- 24 

1924- 26 
1926-26 

1926- 27 

1927- 28 
iBt Half 
2nd „ 

1911-13* 

1919- 20 

1920- 21 

1921- 22 

1922- 23 

1923- 24 

1924- 26 
1926-26 

1926- 27 

1927- 28 
1st Ittalf” 
2nd „ 



121 


27 

47 

442 

16 

74 

620 

12 

384 

..377 "" 

127 

441 

173 

216 

237 

136 

106 

336 

208 

161 

393 

272 

176 

469 

364 

149 

431 

360 

128 

391 

334 

136 

369 

389 

160 

368 

394 

144 

172 

207 

80 

186 

187 

64 

~ T 40 

"1,946 

26 

141 

116 

16(» 

70 

1,039 

67 

199 

716 

114 

361 

616 

98 

363 

629 

76 

277 

896 

66 

370 

1,619 

68 

482 

1,611 

64 

476 

1,667 

64 

275 

691 

30 

201 

966 

34 

4,274“ 

7,996 

6,244 

3,620 

3,271 

6,391 

2,024 

4,747 

4,860 

2,866 

6,341 

6,889 

2,770 

6,168 

6,616 

2,718 

5,329 

6,606 

3,236 

6,363 

6,142 

3,022 

7,210 

6.400 

3,010 

7,662 

7,132 

2,904 

8.066 

6,770 

X 52 r 

iroo ?~ 

3,690*“ 

1,383 1 

4,062 

3,180 


20 

7 

916 

24 

— 

864 

22 

13 

614 

38 

9 

742 

40 

10 

890 

39 

16 

1,027 

49 

13 

971 

42 

17 

920 

61 

26 

994 

43 

17 

966 

22 

8 

48^ 

21 

9 

467 

774 

■539 

3,826 

1,077 

614 

2,108 

981 

672 

2,829 

980 

708 

2,717 

1,262 

860 

3,177 

1,361 

676 

2,886 

1,623 

786 

3,647 

1,308 

1,103 

4,468 

1,362 

763 

4,172 

1,646 

911 

4,664 

693 

480 

1.96& 

1,063 

431 

2,686 

4,360 

1,079 

22,94^ 

6,006 

823 

19,111 

6,436 

879 

17,946 

6,081 

933 

21,109 

6,437 

1,062 

22,048 

6,973 

771 

20,896 

6,509 

1,060 

23,809 

6,636 

1,419 

24,686 

7,372 

1,073 

26,189 

6,691 

1,219 

26,640 

3,239 

633 “ 

12m 

3,362 

686 

12,568 


• Average of 1911-12 and 1912-13. 
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Tim-B n.—TJA CONSUMPTION OP COTTON BY VAEIETIE8. 
(OOO’b 01 BunoHO Baub: Fobxion nr EgtirAi-Ein 600-lb. Balbs.) 



Total. 

Upland. 

1 

1 

Other 

Foreign. 

Sea 

Island 

American 

Egyptian 

lAnters. 

not 

Included 


(191213 

5,4833 

6,196-6 

1 

201-3 

31-7 

54-8 

_ 



1913<-14 

6,677-4 

6,3014 

151-1 

43-2 

81-7 




1914-15 

6,597-4 

6,296-9 

181-2 

40-8 

79-4 




1915-16 

6,397-6 

6,998-0 

269-3 

47-7 

82-6 




1916-17 

6,788-6 

6,3760 

269-2 

69-1 

94-3 



•3 

1917-18 

6,566-5 

6,296-8 

136-4 

47-4 

85*9 



1 

1918-19 

6,766-9 

6,617-6 

126-1 

60-0 

61-2 




1919-20 

6,419-7 

6,914-2 

323-1 

93-6 

43-0 



•Si 

1920-21 

4,892-7 

4,641-6 

169-2 

66-6 

18-7 




1921-22 

6,909-8 

6,654-7 

226-3 

70-6 

9-0 



i 

1922-23 

6,666-1 

6,250-8 

262-3 

81-6 

6-3 



03 

1923-24 

6,680-6 

6,312-0 

223-6 

104-0 

4-9 




1924-25 

6,193-4 

5,894-5 

191-5 

84-4 

4-0 




1925-26 

6,466-9 

6,161-7 

204-1 

76-0 

2-3 




1926-27 

7,189-6 

6,859-2 

239-8 

69-7 

1-2 

19-7 

800-1 


U927-28* 

6,832-7 

6,519-9 

216-8 

80-7 

— 

15-3 

767-4 


^August .. 

600-3 

476-3 

17-6 

4-8 

_ 

1-3 

73*6 


September 

670-6 

539-8 

22-9 

6-1 

— 

1-8 

74*8 


October .. 

668-4 

639-4 


6-2 

— 

18 

75-4 

Oi 

November 

683-7 

669-9 

16-4 

6-6 

— 

1-9 

63-2 

' 1 

December 

603-0 

679-6 

16-9 

4-6 

— 



I 

January ., 

603-2 

678-6 

17-3 

6-6 

— 

1-6 

66-0 

.1 

February 

689-5 

565-4 


6-4 

— 

1*7 

61-3 

fef 

March 

693-1 

663-6 

21-8 

5-9 

— 

1-8 

69-2 


April 

618-3 

591-1 

19-6 

5-9 

— 

1-7 

67*7 


May 

629-9 

600-4 

22-1 

5-6 

— 

1-8 


§ 

June 

669-8 

626-2 

26*0 

7-3 

— 

1-3 



V July 

569-8 

640-6 

21-4 


— 

1-1 

69-9 

* 

'August .. 

634-6 

604-0 

22-6 


_ 

1-1 

76-2 


September 

627-8 

699-7 

19-8 

7-1 

— 

1-1 

80-4 

pi* 

October .. 

613-6 

6860 

19-4 

6-9 

— 

1-2 

76*3 


November 

626-7 

697-7 

20-6 

6-2 

— 

1-3 

62*0 


December 

543-6 

617-6 

18-6 

6-0 

— 

1-6 

61-8 


January .. 

582-4 

654-6 


6-4 

— 

1-6 

64-6 

11 

February 

673-8 

645-1 


6-8 

— 

1-4 

66-2 

< 

March 

681-3 

665-9 

17-0 

6-9 

— 

1-6 

61*4 


April 

625-2 

601-1 

16-4 

6-4 

— 

1-2 

67*5 


T^.y 

677-7 

643-8 

14-9 

7-8 

— 

1-2 


5 

June 

610-6 

488.6 


6-8 

— 

1-2 

63-6 


'‘July 

438-7 

417-4 

13-6 

6*6 

— 

1*3 

62-9 

si 1 

[August .. 

626-7 

610-0 

18-5 

6-0 

_ 

1-1 

68-2 

l1 

1 September 

492-2 

469-5 

16-1 

5-9 

— 

0-7 

68*6 

*H 1 

L October .. 

618*8 

691-2 

19-6 

6-7 

^ 1 

1-3 

76-1 


* Subject to revision. 
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TABUS m.-~.WORIJ>*S MOKTHLT CARRYOVER OE AMEMJCAN 

COTTON. 

(In Thousands of Running Balbs, inoludino Lintebs in U.S.A., also S»a 
Island and Ahbbican Egyptian, but not Fobbign Cotton.) 


End of 

Stock ayid 
Afloat. 

U,S.A. 

Monthly Totals. 

Fede¬ 

ration. 

Is 5 
5 ^ 

Half. Yearly 
Totals. 

U.8.A 

Endof Season 
Totals. 


1 

MiU 

Stocks. 

Public 

Ware¬ 

houses. 

1 

1912, August .. 

608 

406 

im 

666 

2,256 

1,305 

3,561 

360 

3,911 

1913, August .. 

423 

282 

699 

492 

1,896 

1,011 

2,907 

376 

3,282 

1914, August .. 

627 

489 

687 

662 

2,305 

— 

— 

320 

— 

1916, July .. 

1,238 

763 

1,491 

1,839 

5,321 

— 

— 

860 

— 

1916, July .. 

707 

616 

1,691 

1,160 

3,964 

— 

— 

460 

— 

1917, July .. 

237 

332 

1,621 

1,069 

3,159 

— 

— 

440 

— 

1918, July 

173 

164 

1,641 

1,924 

3,802 

— 

— 

316 

— 

1919, July .. 

806 

486 

1,619 

2,402 

5,213 

— 

— 

1,160 

— 

1920, July .. 

878 

474 

1,486 

2,262 

5,099 

1,060 

6,105 

600 

6,666 

1921, July .. 

839 

805 

1,222 

3,874 

6,740 

1,137 

7,877 

1,960 

9,837 

1922, July .. 

658 

662 

1,266 

1,408 

3,854 

1,243 

6,097 

186 

5,282 

1923, July . 

187 

206 

1,109 

903 

2,405 

713 

3,118 

310 

3,428 

1924, July .. 

228 

310 

739 

696 

1,972 

088 

2,660 

220 

2,880 

1926, July .. 

401 

373 

916 

616 

2,206 

1,046 

3,262 

270 

3,622 

1926, July .. 

679 

406 

1,166 

1,946 

4,086 

959 

6,045 

696 

6,640 

August .. 

612 

364 

968 

1,722 

3,646 

— 

— 

— 

— 

September 

654 

620 

964 

3,301 

5,439 

— 

- 

— 

— 

October 

727 

824 

1,265 

6,497 

8,303 

— 

— 

- - 

— 

November 

990 

1,163 

1,568 

6,561 

10,252 


- 

— 

— 

December 

1,195 

1,444 

1.862 

0.682 

11,073 

— 


— 

— 

1927, January 

1,311 

1,666 

1,961 

6,192 

11,009 

1,193 

12,202 

— 

— 

February 

1,336 

1,486 

2,063 

6,600 

10,384 

— 

— 

— 

— 

March .. 

1,363 

1,603 

2,132 

4,538 

9,636 


— 

— 

— 

April 

May 

1,346 

1,661 

2,053 

3,713 

8,073 

— 

_ 

— 

— 

1,260 

1,433 

1,944 

2,912 

7,549 

— 

— 

— 

— 

June 

1,126 

1,214 

1,762 

2,220 

6,301 

— 

— 

— 

— 

July 

1,011 

1,079 

1,524 

1,856 

6,470 

1,731 

7,201 

690 

7,791 

August .. 1 

906 

816 

1,216 

2,197 

6,134 

— 

— 

— 

— 

September 

806 

960 

1,189 

3,979 

0,933 

— 

— 

— 

— 

October.. 

782 

1,174 

1,401 

6,466 

8,812 

— 

— 

— 

— 

November 

764 

1,408 

1,662 

6,000 

9,824 

- 

— 

— 

— 

December 

728 

1,411 

1,836 

1 5,086 

9,669 

— 

— 

— 

— 

1928, January 

721 

1,364 

1,862 

6,042 

8,969 

1,243 

10,212 

— 

— 

February 

731 

1,296 

1,819 

4,346 

8,191 

— 

— 

— 

— 

March .. 

717 

1,230 

1,741 

3,539 

7,227 

— 

— 

— 

— 

April 

761 

1,164 

1,660 

2.946 

0,611 

— 

— 

— 

— 

lifey 

706 

1,083 

1,463 

2,330 

5,682 

— 

— 

— 

— 

June 

612 

978 

1,203 

1,668 

4,621 

— 

— 

— 

— 

July 

630 

815 

1,090 

1,200 

3,636 

1,181 

4,816 

385 

6,201 

August .. 

441 

646 

838 

1,197 

3,122 

— 

— 

— 

— 

September 

373 

746 

757 

2,668 

4,634 

— 

— 

— 

— 

October 

449 

966 

1,238 

4,664 1 

7,306 

— 

. - 

— 

— 

November 

679 

1,287 


I 



— 

— 

— 
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TABUS rV.--WORLD’S CARRYOVER OF EGYPTIAN COTTON. 

(Kantabs OOO’s BAiiES Converted at 7*5 Kantarr {Europe) and 
6*0 Kantars (U.S.A.).) 


Evd of 

Sioc 

U.K. 

k and 
float. 

Conti¬ 

nent. 

V. 

Mills. 

8.A. 

Ware¬ 

houses. 

Alex¬ 

andria. 

Monthly 

Total. 

Federation. 

Half- 

Yearly. 

Half- 

Yearly 

Total, 

1912, August .. 

302 

30 

424* 

_ 

360 

1,106 

1,387 

2,493 

1913, August .. 

418 

31 

354 

13 

491 

1,307 

1,486 

2,792 

1914, Atigust .. 
1916, July 

467 

10 

259 

26 

766 

1,628 

1 — 

— 

768 

71 

484 

126 

1,074 

2,513 

— 

— 

1916, July 

351 

50 

617 

296 

104 

1,418 

_ 

— 

1917, July 

431 

27 

376 

213 

689 

1,636 


— 

1918, July 

541 

185 

180 

157 

1,727 

2,790 

— 

— 

1919, July 

526 

170 

185 

79 

2,060 

3,020 

— 

— 

1920, July 

460 

79 

687 

514 

601 

2,247 

1,365 

3,612 

1921, July 

688 

168 

345 

296 

1,992 

3,479 

1,006 

4,484 

1922, July 

835 

148 

314 

267 

1,669 

3,233 

1,252 

4,486 

1923, July 

859 

129 

447 

265 

1,096 

2,796 

1,200 

3,906 

1924; July 

517 

128 

259 

63 

384 

1,351 

1,155 

2,606 

1926, July 

443 

75 

253 

67 

411 

1,239 

1,103 

2,342 

1920, July 

930 

120 

321 

143 

1.544 

3,058 

1,185 

4,243 

August .. 

930 

75 

306 

88 

1,101 

2,500 

_ 

— 

September 

848 

82 

263 

59 

1,261 

2,513 

- 

— 

October .. 

758 

202 

201 

37 

1,859 

3,057 

— 

— 

November 

' 938 

225 

180 

, 38 1 

1 2,674 

3,955 

— 

— 

December 

953 

ISO 

185 

65 ' 

' 3,004 ' 

4,387 

— 1 

— 

1927, January .. 

885 

158 

247 

1 82 ! 

I 3„303 j 

1 4,675 1 

, 1.058 

5,733 

February 

1,102 

158 

243 

72 

3,215 1 

1 4,790 

— 

— 

March 

, 1,275 

180 1 

1 277 

67 1 

1 3,286 

6,085 

-- 

-- 

-^ril 

May 

11,320 

203 

263 

87 

2,982 1 

4,856 

— 1 

— 

1,395 

143 

! 282 

67 

3,086 

4,973 


— 

Jime 

1,372 

143 

! 257 

73 

2,716 , 

4,561 

1,283 1 

— 

July 

1,260 

1 143 

295 

66 

2,302 , 

4,156 


6,439 

August .. 

1,088 

127 

277 1 

1 67 

1,816 I 

3,376 

— 

— 

September 

908 

1 112 

262 

88 

2,240 1 

3,610 

- 

— 

October .. i 

780 

1 165 

230 i 

1 85 

2,842 

4,102 1 

— 

— 

November 

735 

1 210 

256 

73 

3,208 

4,482 

— 

— 

December 

768 

i 187 

274 

i 94 

3,228 

4,641 

— 1 

— 

1928, January .. 

690 

203 

293 

92 

3,197 

4,475 

1,080 1 

6,566 

February 

713 

135 

209 

96 

3,021 

4,233 

— 

— 

March 

878 

120 

241 

124 

2,916 

4,279 


— 

April 

930 

166 

235 

1 132 

2,727 

4,189 

— 

— 

May 

1,035 

105 

244 

122 

2,520 

4,026 , 

— 

—. 

June 

998 

127 

240 

98 

2,108 

3,671 

— 

— 

July 

923 

98 

239 

1 88 

1,648 

2,996 

1,035 

4,031 

August .. 

818 

106 

235 

1 69 

1,163 

2,380 

— 

— 

September 

750 

68 

232 

66 

1,427 

2,543 

— 

— 

October .. 

i 760 

180 

196 

66 

2,340 

3,532 

— 

— 

November 

960 

195 

— 

— 

3,227 1 

— 

— 



* Total foreign-HietailH not given. 
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NOTES ON CURRENT LITERATURE 


COTTON IN INDIA. 

1, IiTDXAJr CBNmAL CoTTON COMMITTEE. From the preBS communique of the 
eerenteenth meeting held in July last, we quote the following from the opening 
speech of the President in connection with Indian cotton statistics: “ It has been 
the Committee’s constant endeavour to secure a greater degree of accuracy in 
the statistics relating to raw cotton. Several im portant advances have been made 
since the last meeting in this respect. The Government of India have acceded 
to our request and intend to re-introduce from October 1 complete returns 
for rail and river-borne raw cotton by trade blocks. These statistics should be 
of inestimable value to the officers responsible for the preparation of cotton 
forecasts. Further, cotton forecasts should be greatly improved by the issue 
of a fifth forecast in April by the Bombay, Baroda, Hyderabad, and Mysore 
Governments. This will include the latest information with regard to the 
Kumpta-Dharwar and Broach crops, which are not far enough advanced in 
February to permit of accurate forec.isting. Further, the number of Indian 
States which have agreed to introduce a Cotton Ginning and Pressing Factories 
Act on the lines of the Act in British India is rapidly increasing, and with each 
fresh recruit more reliable statistics of India’s total production are possible.” 

Z . Research in Cotton Technology in India, 1927. By A. J. Turner. {Bull. 
No. 13, Tenh. Ser. No. 8,1928, Indian Central Cotton Committee.) This bulletin 
presents in a summarized form the results which have been published in 1927 
of the work done in the Technological Laboratory. It is therefore bawsod chiefly 
on the following bulletins: 

” Technological Reports on Standard Indian Cottons, 1923-26,” Bull. No. 7, 
Tech. Ser. No. 3, May, 1927. 

” The Effect of Temperature and Humidity on Cotton Spinning, with Par¬ 
ticular Reference to Conditions in Bombay,” Bull. No. 9, Tech. Ser. No. 4, 
August, 1927. 

” The Effect of Subjecting Cotton to Repeated Blow-room Treatment,” 
Bull. No. 10, Tech. Ser. No. 5, September, 1927. 

“Technological Reports on Standard Indian Cottons, 1927,” Bull. No. 11, 
Tech. Ser. No. 6, November, 1927. 

The present bulletin is for the most part concerned only with conclusions, 
the detailed evidence for which will be found in the originals. In some cases, 
however, short abstract tables, prepared specially for the present bulletin, have 
been inserted in order to give point to the conclusions. 

The opportunity has been taken to present the subject-matter in as wide 
an aspect as possible, and for this reason it has been found necessary in many 
instances to amplify the discussion given in the original bulletins. The chief 
points in which there has been this extension of interest relate to the quality of 
cotton and the methods by which it can be determined; the importance of baling 
cotton only when it is in a clean condition, and the question whether this can 
best be done by clean picking in the first instance, or by the installation of pre- 
g i nn i ng cleaning machinery; the influence of spinning conditions on the human 
factor, and the consequent possibilities of their effect upon production; and the 
value of the procedure at the Technological Laboratory by which every spinning 
test is made in duplicate. 
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8« TiCHHOLoaiCAL Rxfobt oh Rajfifxjl CoTTOsrs* By A* J. Tomer. 

Cen. Cot. Committee, Tech. Laboratory. Bombay, August, 1928.) The tests 
lormiug the subject of the present report were carried out as a consequence of a 
rumour early during the season that the quality of Bajpipla cotton had detorio* 
rated owing to the admixture of Ooghari cotton, an inferior variety. Three 
bal^ of ordinary Rajpipla cotton and a sample of an inferior quality were tested 
against the standard cotton Surat 1027 A.L,F., supplied by the Government 
Farm, Surat. The samples were numbered as follows; 

No. 309. Superfine Bajpipla. 

No. 398. Fine Rajpipla. 

No. 400. Fully Good Rajpipla. 

No. 417. Rajpipla (inferior variety). 

The results of the tests are stated to be as follows: “ The Rajpipla cottons show 
certain differences in fibre properties from the standard 1027 A.L.F. On the 
average they are about 6 per cent, shorter, and have 14 per cent, less fibre-weight 
per inch. On the other hand, there is no practical difference between the spizming 
test results, except in the case of Sample No. 417, which gave rather weaker 
yams. It may be that the difference in fibre-properties is due to the presence of 
Ooghari cotton, which is known to be short and weak, and therefore possibly 
of less fibre-weight per inch; however, low fibre-weight per inch is commonly 
regarded as a desirable quality for a cotton. Moreover, these fibre differences 
may be due merely to differenc e in the locality or conditions of growth, to which 
the fibre-properties respond very readily. So far as samples Nos. 398-400 are 
concerned, seeing that the spinning test results remain unaffected, it is clear 
that if they contain any Ooghari cotton, the quantity of it must be quite small; 
and in tho case of Sample No. 417 the evidence points to the fact that the 
slight inferiority of this sample is not due to the mixing of inferior cotton such 
as Ooghari, but to some difference in the locality or conditions of growth.” 

4. India. Ann. Rpt, of the Cotton Breeding Staiion, KovilpaUi, for 1927-28. 
By V. Ramanathan. Tho following work on cotton is being carried out at the 
Station: (1) The isolation and purification of strains from the local cottons; 
(2) testing their relative merits in small plots, and (3) multiplying the seed of the 
most promising strains. 

8 . The Chops op Sind: Thbib OsoaRAPHy and Statistios. By G. R. Ambekar. 
(Bull. No, 150, 1927, Dpt. of Agr., Bombay.) Cotton. —A good general account 
of cotton growing in Sind is given on pages 71-80, with a map showing 
the distribution of the crop, and details regarding methods of cultivation. 
The principal pests and diseases injuring cotton are the following: Spotted 
boUworm, white ants, red cotton bug, locusts, cotton wilt, and anthracnose. 

6. Losses and Gains op Nitrogen in an Indian Soil studied in Relation 
TO THE Seasonal Composition op Well Waters, and the Beabinqs op the 
Results on the Alleged Deterioration of Soil Fertility. By H. E. 
Annett et ai. {Mems. of the Dept, of Agr. in India, Chemical Series, ix., 6, 
1928. Obtainable from Govt, of Ind. Central Pubns. Branch, Calcutta. Woe 
Rs. 2, or 3s. 6d.) 


COTTON IN THE EMPIRE {EXCLUDING INDIA), 

7, The following reports have recently been received: 

Ceylon: Administration Rpt. of the Dir. of Agr. for 1927. 

Reports of Divisional Agricultural Officers for tho year 1927. 
Technical Reports for the year 1927. 
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Otmmi Aitti. Rpt. of the Director of Agriculture for the year 1927. 

OdoHial Ann. Bpt. for 1927. 

Eottt: Ept. on the Boon, and Finan. Situation of Egypt. E. Homan Malook, 
1928. 

Gold Coast: The Gold Coast Handbook, 1028. 

Kbvta Colony: Ann. Rpt. of the Dept, of Agr., 1927. 

NioSBiA: Ann. Bpt. on the Agr. Dept, for the year 1927. 

South Atbioa: Official Year Book of the Union of South Africa, 1926'1927. 
Sudan: The Director’s Ann. Rpt. for 1927-1928, Central Economic Board, 
Sudan Government. 

Swaziland: Colonial Ann. Bpt. for 1927. 

Uganda: Ann. Bpt. of the Dept, of Agr. for the year ended December 31,1927. 
Colonial Ann. Rpt. for 1927. 

Meteorological Observations, 1927. 

West Indibs: Rpt. on the Agr. Dept., St. Lucia, 1927. 

Rpt. on the Agr. Dept., St. Vincent, 1927. 

8* ASIA: Ceylon. Cotton Cultivation, 1926-27. (Abstr. from the Admin. Bpt. 
of the Dir, of Agr. for 1927, pt. iv.. Education, Science, and Art, D. 14, recently 
received.) The season was not a good one for cotton, as crop yields were reduced 
by the unseasonal rains during the early months of the year. Growth was 
exceedingly promising, but heavy boll and flower shedding occurred. There was 
a slump in prices, and Government undertook, in order to maintain prices, to 
pay a subsidy of Rs. 6.60 per cwt. of seed cotton. 

The erection of buying stores at Bata-ata and Middeniya was of great assist¬ 
ance in the purchase of cotton, and was much appreciated by the growers, 
who were thus enabled to secure cash for their crops at convenient centres, and 
the direct purchase at other centres on definite dates was rendered less arduous 
to the divisional staff. 

Interest in cotton in the Hambantota district continues, and 1,588 acres have 
been granted for cotton cultivation during the 1927-28 season. 

9. Cotton CuUivaiion in the Hambantota District, 1926-27. (Abstr. from the 
Epts. of Div. Agr. Officers for the Year 1927, recently received.) Unseasonal 
and unusually heavy rains during March ruined the excellent prospects of a 
record crop. Seven tons of locally grown Cambodia cotton seed m ere distributed, 
and the germination was good. The quality of the cotton produced was fairly 
good, and it was carefully graded. No serious damage from pests and diseases 
was recorded. 

Considerable keenness was shown in the cotton competition, which resulted 
in greater attention to improved methods of cultivation, especially as regards 
weeding and earthing up. Special mention deserves to be made of the first prize 
winner for Magam pattu, W. G. G. Garolis, of Beragama, a very sound and 
efficient cultivator, who secured a bumper crop of 28 cwt. of seed cotton from an 
area of four acres, thereby causing a local sensation. 

10. Cotton Selection Work at the Ambalanlota Station, 1927. (Abstr. from 
the Admin. Rpt. of the Dir. of Agr. for 1927, pt. iv., Education, Science, and 
Art, D. 16.) Special mass selection was carried out at the station, and some special 
individual selection work was done in the Cambodia and Durango varieties. The 
Durango type is attacked by jassid in the Hambantota district, but one hairy 
plant of this variety was isolated and selected for future breeding work. 
The seed unfortunately failed to germinate, and the search for a hairy variety 
of Durango will have to be continued. 

11. The Economic Development of the Dry Zone of the Island. By F. A. 
Stookdole. (Abstr. from Trop, Agriculturist, Ixx., No. 6, 1928, p. 439.) 

VI. I 6 
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In TtfMng to cotton, Mr. Stcx^cdsle points o«t tlic danger to tUs rnMn^ 
from unseasonable rainfall. He states that yields of cotton have not besSi as 
heavy on the average as was anticipated, due partly to the crop being grown on 
new lands, and to the consequent increased vegetative growth, Hi eertain 
areas better crops have been secured in the second year. The real probleni lor 
Ceylon is to cheapen the costs of cultivation, which can only be done by the 
greater use of unplements for ploughing, weeding, interoultivation, etc. 

12. Botaium of Crops on Lands in the Dry Zone. (Abstr. from the Admsn* 
BpU of the Dir. of Agr. for 1927, pt. iv.. Education ^ Science, and Aft, D* 12, 
recently received.) Results from the rotation stations established at Middeniya 
and Bata-ata in the Hambantota district, and at Vavimiya in the Mullaittivu 
district, showed that the cotton crops were generally satisfactory considering 
the unfavourable weather at the early part of the year, but the crop at Vavuniya 
suffered severely from leaf roller. Grain crops were idso satisfactory, but pulse 
crops, except black gram, were seriously damaged by the wet season. In experi* 
ments at the Ambalantota Station chillies and tomatoes proved good money 
crops, whilst at Embilipitiya groundnuts are promising. Kurakkan crops after 
cotton have also given good results, as well as crops of tenai. Work on the 
stations at Dambulla and Maho commenced during the year. At DambuUa 
satisfactory crops of cotton, maize, sorghum, and kurakkan were growing at the 
end of the year, whilst at Maho crops were rather late, owing to a late sowing, 
but the cotton, green gram, and groundnut crops were promising. 

18. AFRICA: Kenya Colony. Cotton Cultivation. (Abstr. from the Ann. 
Rpi. of the Dpt. of Agr., 1927, recently received.) An intensive campaign of 
encouragement in Kavirondo resulted in the planting of 20,000 areas of cotton 
in 1927, about four times the area planted in the previous season. Owing to 
the failure of the short rains, and to damage by hail in the Malakisi area, the 
yield per acre was not expected to equal that of the previous season, but m view 
of the inoreased acreage it was anticipated that a quantity substantially in 
excess of that of last year would bo harvested. 

For the 1926-27 crop the average price for “ A ” quality was approximately 
12 cents per Ib. seed cotton, but a substantial increase over this price Was an¬ 
ticipated for the 1927 planted crop. The buying season opened at 20 cents 
per lb. for seed cotton. 

The following pests wore observed during the year under review: Spiny 
Bollworm (Earias insulana). False Codling Moth {Argyroplooe levcotreia). Red 
Cotton Stainer {Dyadercus sp.), Cotton Seed Bugs {Oxycarenua hyalinipennia and 
O. goaaypinua). Aphis. The damage caused by Pink Bollworm was considerably 
less, since this pcjt is now to a great extent controlled by a Braoonid parasite, as 
mentioned in the previous year’s report. This parasite has been named Micro- 
hracon kirhpatricki in honour of its discoverer. Consignments of the parasite 
have been sent to Egypt, and other countries are interested in its intre^uotion 
to their territory. 

14. Nigeria. The Cotton Induatry. (Abstr. from the Half-yearly Rpt. to March 
31, 1928, recently received from the Actg. Director of Apiculture.) Northern 
Provinces: American Cotton^ Season 1927-28.—The grading has again been 
carried out satisfactorily, and the percentage of Grade 11. cotton has not been 
greater than usual. 

It has been possible this season to place one Agricultural Officer in charge 
of the markets in each Emirate, and this has been a very satisfactory arrange* 
ment which has resulted in closer supervision than hitherto. 

The total export of cotton for the season has fallen short of last year’s figure 
by some 1,000 bales. The deoUne is attributed to the meagre rains in 1926, 
which caused the yields of all the staple crops to be well below ^e average. This 
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wnMeiit In IW, in food orops being given priority over ootton in the cropping 
MlMmci, iHd ootupeqtnently in a relatively fimall area of cotton. The low prices 
ti^Qg to the 19dl6-27 season, which made cotton-growing relatively unremunera- 
ttve, also oontribiited to the restriction of the 1927-28 output. 

BonUkem Prwinct$, —^The total output of the Southern Provinces for the 
1927-28 season is not expected to exce^ 4,000 bales. This is due to the very 
adverse climatic conditions experienced during the season, and to the influence 
of the low prices ruling in 1926-27 which resulted in a restricted acreage being 
planted. 

Prospects for the 1928-29 Season, —^The demand for seed in the Northern 
Provinces has been normal, and given a favourable season, a very satisfactory 
crop is anticipated. 

15* Empire Cotton Crowing Corporation and Cotton Seed Supply (Abstr. 
from the Ann, JRpt. on the Agr, Dept. Nigeria for the Year 1927, p. 3.) From 
this report, a copy of which has recently been received from the Department of 
Agriculture, we quote the following: 

“ The farm of the Empire Cotton Growing Corporation at Daudawa has 
now reached a stage when it should be able to play an important part in the 
machinery of multiplication of selected seed. Simultaneously the flrst pure 
selfed selootions made by the Botanist at Samaru have reached the stage where 
they could be compared with the produce of the ‘ mass-selected ’ seed produced 
at Maigana by less scientifle methods. One of those selections seems likely to 
prove at least equally as good as the best of the * old ’ strains, and since the 
plants are much more uniform in type, it seems reasonable to hope that this new 
strain will not deteriorate in uniformity in the course of multiplication so much 
as the old ones have appeared to do, and thus when multiplied the now strain 
should constitute a doflnite, albeit probably a small, advance. 

“ The time was very opportime indeed for the visit to this country which 
was made by Mr. Engledow, of the Cambridge School of Plant Breeding, and 
Colonel French, on behalf of the Corporation. Their visit resulted in the general 
reoensideration and clearing up of all outstanding questions aflecting the Cor¬ 
poration's activities here, and the formulation of detailed plans for work and 
co-operation on both sides during the next year or two, ^which 1 believe will 
prove very satisfactory. Incidentally, I should like to take this opportunity 
to record the personal pleasure, and the valuable benefits by way of fresh inspira¬ 
tion, which I believe every officer concerned derived through talking over his 
work and problems with Mr. Engledow, and to express our gratitude to the 
Corporation for sending him out to us.” 

16. Ishan Cottons, (Abstr. from Ann. Ept. on the Agr. Dpt, for the Year 1927, 
recently received.) Three thousand lb. weight of this seed was available for 
1927-28, and sufficed to sow 1,330 acres in Oyo and Meko. To keep the strains 
as pure as possible, a search was made for all old cotton plants in the vicinity, 
and for all “ rogues ” in the Ishan ” farms; these were destroyed. The only 
further requisite was a good cotton-growing season, but this unfortunately 
turned out to be the worst growing season since 1922-23. Despite this, however, 
over 26 tons of improved seed were available for farmers in 1928. More than 
500 farmers from aU the cotton-growing areas visited the Ishan cotton areas early 
in 1928, and it is thought that the merits of tlie new cotton are now sufficiently 
widely known to induce a farmer to pay the trifling sum of 3d. to get enough 
good cotton seed for his farm. The export of last year’s crop of Ishan lint 
amounted to seventy bales; the seed available in 1928 is sufficient to 3deld 2,500 
bales. Meko has been found to be a very suitable place for the multiplication 
of ootton; it is compact and isolated, the farmers are keen ootton growers, and 
the land is good. It is proposed that the Senior Botanist should grow enough 
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Improred oottoa 6aoh year to supply Meko, which will serve as a reservoir ol pure 
seed to feed the cotton farms of the Abef>kuta and Oyo Provinoes. The piriee 
of Grade I. ** Ishan cotton at line stations has varied ttom 2}d. to Sfd. as 
compared with Ifd. to 1 jd. for Grade I. native cotton. 

Aided by a season in which the cotton was particularly clean, 86 per cent, 
of the improved Ishan cotton purchased has so far been Grade I. On the ol^wr 
hand, only 0*27 per cent, of the ordinary native cotton bought in the markets 
has come up to this grade, although even this is an improvement on the propor* 
tion of 0*006 per cent, for the previous year. The proportion of staixied and 
damaged cotton in the first grade Ishan has averaged far 1^ than the 11 per cent, 
permissible. 

17 . South Africa. The Cotton Industry, (Abstr. from the Official Yeasr 
Book of the Union of South Africa, 1926-27, p. 469.) From the section headed 
“ Cotton,” contributed by Mr. Pieter Koch of the Dept, of Agriculture, we 
quote the following: “ At present South Africa produces only a small amount 
of the world’s supply. The farmers in this country have for many years (since 
about 1860) been trying to produce cotton, but until a few years ago (about 1912) 
their efforts met with failure owing to lack of knowledge of cultural methods, 
and want of gins and means of conveyance. Cotton culture has, however 
made rapid progress in recent years, especially in the middle and low veld of the 
Transvaal and Natal, where conditions are ideal for the crop, and the future is 
now most promising. The great possibilities of cotton in those parts are causing 
widespread interest, and a realization of the very important part it will play 
in the development of the vast, sparsely jwpulated, and fertile regions in the hotter 
parts of the Union. The periodical droughts to which large areas of the country 
are subject have further concentrated attention on this plant. When maize 
and other crops failed, cotton grew, stood the trying conditions, and yielded a 
profitable return.” 

18 . Swaziland. Cotton Cultivation in 1927. (Extracted from Col. Ann, Bpt., 
1927, No. 1404, p. 7.) ” Cotton production showed a decrease owing to a smaller 
acreage being planted, and to the depredations of the jassid, bollworm, and other 
pests. The yield will continue to be low until an ample supply of jassid-resistant 
seed is available, in connection with which a good deal of work has been carried 
out by Mr. R. C. Wood, the Cotton Specialist of the Empire Cotton Growing 
Corporation, and his successor, Mr. D. MacDonald.” 

19 . Sudan. Sjfect of the Qezira Irrigation Scheme, (Abstr. from The Direc¬ 
tor'* s Ann. Bpt., 1927-1928, p. 7, Coml. Intell. Branch, Cent, Econ, Board, 
Sudan.) “ The opening up of the communications of the country, the growth 
of an active trading class, and the greater confidence displayed by the people 
in times of adversity, are the product of a gradual development. The most 
powerful new factor in the situation, which it has influenced profoundly, is the 
great cotton-growing scheme on the Blue Nile in the Gezira. Its effects have 
been far-reaching in many directions, and it has proved the mainstay of the 
country during the last two years of depression. It was most fortunate that 
gravitation water from the Sonnar Dam became available for the first time just 
at this critical juncture, enabling 80,000 acres to be put under cotton, and large 
areas to be cultivated with grain and forage crops, and that in the second year 
of shortage this area of cotton was increased to 100,000 acres, and that of duya 
to 60,000 acres. 

In both years the yield of cotton was extremely good, so that trade was greatly 
assisted by the money received by the tenants on the scheme for their cotton, 
their share amounting to some ££. 2,000,000, but from the general point of view, 
that is, in helping to preserve the economic life of the northern areas of the 
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ootiiitry in » period of want and misfortune, the main value of the scheme, apart 
from the aet^ grain grown on it, was the opportunity it afforded to thousands 
of peo|de to earn the wherewithal to obtain food by subsidiary services, such as 
hoeing and picking. There has been a great driCt of seasonal casual labour into 
the scheme from many parts of the country, and especially from White Nile 
Province, where owing to poor rains, local food supplies were very scanty.” 

B0« Agricultural Heamrch Work in the Sudan* (Issued, with the consent of the 
Sudan Government, by theEmpire Cotton Growing Corporation, 1928. Obtainable 
from the Controller, Sudan Government Offices, Wellington House, Buckingham 
Gate, London, S.W. Price 28. 6d., postage 4d.) In this volume are included 
the following reports from the various sections engaged in agricultural research 
in the Sudan for the season 1926-27, and programmes of work for 1927-28: 
Agricultural Report on the Gozira Irrigation Scheme, 1926-27. 

Ninth Annual Report of the Gezira Research Farm, 1926-27, and Programme 
of Experiments, 1927-28. 

Report of the Botanical Section of the Gozira Research Farm, 1926-27, and 
Programme of Work for 1927-28. 

Gezira Irrigation Scheme; Seed Farm Report, 1920-27, and Programme of 
Work for 1927-28. 

Report by the Director, Wellcome Tropical Research Laboratories, on 
Chemical and Entomological Research carried out in connection with 
cotton growing in the Gezira during the season 1926-27. 

Work of the Chemical Section, 1926-27. 

Work of the Entomological Section, 1926-27. 

Chemical and Entomological Research Programme for the Gezira, season 
1927-28. 

Work of the Section of Plant Physiology and Pathology, 1926-27, and Pro¬ 
gramme of Work for 1927-28. 

Work of the Plant Breeding Section. 

A great amount of detailed work is described in the various reports, and the 
volume is well furnished with diagrams. 

21. Oezira Research Farm. (Abstr. from The Director's Ann. Rpt., 1927-28, 
p. 26, Coml. Intell. Branch, Centr. Econ. Board, Sudan.) The Director of 
Agriculture and Forests states that experiments have boon carried out with a 
variety of American cotton to combine strength of staple with early maturity 
for rain land, and in tracing the incidence of Blackarm in relation to soil tempera¬ 
ture, which has a direct practical bearing on the time of sowing and seed supply. 
Investigations have also been made in connection with manures and water 
economy, which are of direct practical importance. 

22. Eastern Oezira Soil: Permeability. By Dr. H. Greene. {J. Agr. Sci., 
1928,18, 531-643. Abstr. from Summ. of Carr. Lit., viii., 19, 1928, E. 66.) An 
account is given of studies of moisture content in the field. The results are in 
agreement with Joseph’s view, that the relation between salt content and fertility 
is chiefly due to the effect of sodium salts on soil texture. Studies of changes of 
moisture content in land under native cultivation and under irrigation are 
described. The water requirement of cotton in this region is extremely high, 
the danger of water strain is correspondingly acute. The effect of fourteen days’ 
flooding is taken as a measure of permeability. The genesis of Gezira soil is briefly 
discussed with regard to the use of gypsum as a corrective. Marked improve¬ 
ments in permeability have been brought about by applications of this substance. 

28. Cotton Prospects. (Abstr. from the Monthly Rpt. of ihe Coml. Intell. 
Branch, Cent. Econ. Board, October, 1928.) This report gives a generally 
favourable account of the cotton crops. 
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H. TAKOAimau. AffrieuUma (md industrial SaM^ im W« hm 
tooeiv^ tern ia» Tan^aiiyyab Bstate Offioee (the Secreteiea, P.O. Bok 
X klr-ed^Salftam) a pamphlet deacribing the aims of this Sxbihitioii# wideii k k» 
be held In 1>ar-M*Salaam in September, 1928. There are altogether twen^'^taro 
eeotioBa, of which speoial motion may be made of E (Earm Frodtioe, inofatdkg 
wool) and F (Tropioal and Plantation Produce: sisal, cotton, tobacco, tea» angaff* 
and sugar-cane). Other sections include Native Industries, Eorestiy, Looal 
Manufactures, etc. 

SB. UoaiTDA. Prom the Ann, Bpt, of the Dept, of Agr.^ 1927, recently received, 
we learn that the rainfall throughout the Protectorate was generally below the 
average, and the unfavourable climatic conditions adversely affected all crops. 
During the year, 533,004 acres were planted to cotton. With the completion 
of the Kenya and Uganda railway to Jinja, the greater part of the crop from the 
Eastern Province is now railed direct to Mombasa, thus avoiding the necessity 
of crossing Lake Victoria, with consequent reduction in the number of tranship¬ 
ments. During the year 188 ginneries were licensed to gin and bale cotton. 
The cotton grader visited 106 working ginneries, and reported that the quality 
of the cotton was good. The total number of ploughs in use in the Teso district 
was 2,941, as compared with 2,710 in the previous year; in the Bugwere district 
approximately 1,275 ploughs were in use. 

The Cotton Botanist describes the experimental work carried out at the 
Serere Experimental Station (p. 28), fuller details of which are to be found in the 
Empire Cotton Growing Corporation’s ReporU from Experimental EtalionSt 1927, 
p. 177. The work of the Assistant Entomologist (p. 34) relates to investigatioziB 
on cotton stainers, and the report of the €k)vcmment Mycologist (p. 39) deals 
with the injury due to various cotton diseases. 

26 . Crop Prospects, 1928-29. The latest report from the Department of Agri¬ 
culture states that the condition of the crop is satisfactory in all districts except 
Masaka, where, owing to the continuation of the dry weather in southern Buddu, 
and to damage by hail in the north-eastern areas, the crop condition is below 
average. 

27 . WEST INDIES: Cotton Cultivation in Barbados, 1926-27. By J. L. 
Wilson Gk)ode. (Abstr. from a Rpt. on the Trade Situation in Barbados, dated 
August, 1928, p. 3, copy of which has been received from the Dept, of Overseas 
Trade.) “ According to the Acting Director of Agriculture, the cotton crop of 
1926-27 suffered even worse from the ravages of pink bollworm than in the 
previous year. In certain districts there was a considerable outbreak of the 
diseases arising from infection with Bacterium malvacearum, causing the con¬ 
dition known as ‘ black arm ’—leading to the drying up of fruiting branches— 
and the condition known as ‘ bacterial boll disease,’ arresting the normal develop¬ 
ment and causing the shedding of bolls. In consequence of these diseases the 
yield of cotton was the lowest for many years.” 

28 . Cotton in Montserrat. (Abstr. from Trop, Agriculture, v,, U, 1928, 
p. 289.) In a letter written after the hurricane of September 12 and 13, the 
Curator states: ” The new experimental ginnery recently erected at Grove, which 
contained all our self-bolls and pedigree seed cotton from the breeding plots, was 
wrecked. 1 have, however, been able to dry out all seed cotton, and have no 
fear of losing our strains.” 

Prior to this oommunioation he Lad written: ** A vei^ early and satisfactory 
cotton crop is being reaped.” It is fortunate for the island that most of this crop 
was shipp^ before the disaster occurred. 
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Omojr (teffiTATlov m Sr. Luoi^. (Abatr. from tke Bpt. on ike Af/r. Depi,, 
IWt Pf % Mantly received.) A plot of Sea Island cotton was sown to provide 
seed for diitrilm^^ to pUntm wko have oontinued to grow this crop on a small 
•oale. 1%e plot was arranged to provide information on seed and lint weight 
of ^anti when grown singly or with two plants per hole» the holes being spaced 
4 % 2 feet in two series of ten rows each. The results showed that from the 
one plant per hole plot the weight of lint with seed was 47 lb., and from the two 
plants per hole plot, 80 lb. 

30« St, VmoxNT, The Cotton Indmiry, (Abstr. from the Rpt, on ike Agr, 
Dpt, 1927, recently received.) During the season 1920-27, Uiere were 3,055 
peasant growers with an acreage of 3,088 acres under Sea Island cotton; during 
the season under review there were 1,733 peasants with 1,694 acres. This decrease 
was undoubtedly due to the ravages of the cotton worm, which occurred in 1926-27 
and caused loss to growers, and consequently many grew crops of a less risky 
nature. 

The 1927-28 crop is expected to give a very poor yield, owing to the indifferent 
cultivation given to the cotton fields by the growers, and to the damage caused 
by soft rot and the attacks of pink boUworm. 

31. Cotton Report A note received from the Agricultural Superintendent on 
the cotton crop for the quarter ended September 30, 1928, is to the effect 
that there will be an increase in the area planted under Sea Island cotton this 
season. Cotton caterpillars appeared towards the end of the quarter, and 
at t^e time of writing were present on practically all estates growing cotton 
situated in the Windward District; they were, however, not causing serious 
damage. Bronze Beetles {Colaapia faatidioaa) were common in fields during 
the early part of the quarter. Normal weather had been experienced. 

32. AUSTRALASIA: Queensland. The Cotton Induatry. (Abstr. from 
Ddlgety^a Ann. Wool Rev. for Aiiatralaaiat 1927-1928, p. 149.) It is expected that 
the yield this year will be considerably in excess of that of last year. 

Last season was the first year in which the ginning, marketing, and handling 
of the crop was carried out under grower-control through the Cotton Board, 
The results have more than justified this means of handling the business. The 
arrangements for the control and handling of the crop have resulted in a saving 
of from £12,000 to £15,000 on any other arrangement which could have been 
entered into. The whole of last season’s crop was sold within the Commonwealth, 
and although during the season the prices were exceptionally low, growers 
received a pa 3 rment equivalent to that during the previous five years, when the 
cotton market was at its best, 

83. Fui. The Posaihilitiea of a New Variety of Cotton for Fiji. By 
R. R. Anson, Cotton Specialist. {Fiji Agr. Jour., 1928.) In forwarding a copy 
of this article, Mr. Anson states that “ the general outlook is somewhat brighter 
as far as cotton is concerned. Indians and Fijians are again interested, and it is 
anticipated that wo shall have 700 acres under the new variety in this district 
next season, and if the prices fixed by the Government are regarded as satisfactory, 
2,000 acres of Sea Island in all the other districts.” 

In the article Mr. Anson points out that the uncertainty of the market renders 
it desirable to replace Sea Island by a more saleable variety, and describes the 
work that has been done to produce this. The most promismg variety at present 
is a Kidney Hybrid, which originated from some selections made by Mr. Evans 
in New Guinea, the seeds of which do not adhere together as in ordinary Kidney 
cotton. 

The type that it is hoped to produce k a robust one with single stem" and 
open habit of growth, and a large full-opening boll possessing strong lint of 
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tmtfofai kngth lutd good dmg* Sea Island crop planted in wid-KofUiibiijr 
matHMein and piokiag kata until the end of July; the Kidney eroppbnlied 
at the sasne tlM matures in June, and picking continues until the end of 
Saptmber. This just fits in with the driest months, and it is, therefore, hoped 
that it will be possible to obtain a higher percentage of first-grade cotton than 
is the oase with Sea Island. 

(We ahaii be interested to hear of any further experiments that may be carried 
out.— Ed.) 

84. An Interim Report on Cotton, (Council Paper No. 34, 1928. From 
the Supt. of Agr. to the Colonial Secretary, May 31, 1928.) Ketums to 
growers of Soa Island cotton have been unsatisfactory in recent years, and 
attempts are being made at the Cotton Experiment Station to produce a good 
type of Kidney cotton from selections made by Mr. Evans in New Guinea, which 
may prove more remunerative to cotton growers. Two of these selections appear 
promising, and in the event of this cotton appealing to Indians and Fijians, and 
possibly to European planters, there is a possibility that from 6,000 to 10,000 
bales might bo produced annually in a few years’ time. 

In spite of the very unfavourable season, Mr, Anson, the Cotton Specialist, 
hopes to have sufficient seed of the new variety to enable 600 acres to be planted 
in November, 1928, and the yield and experience gained from this acreage should 
be sufficient to test the market and to arrive at costs of production and ginning. 

COTTON IN EGYPT. 

86. We have received from the Department of Overseas Trade a copy of the 
Report on the Economic and Financml Situation of Egypt^ dated May, 1928, by 
E. Homan Mulock. Information is given regarding transactions in cotton, 
sales of cotton to Russia, and loans on cotton. Appendices are included showing 
the exports of raw cotton i]^926 and 1927, the countries of destination, and the 
value in £E. * 

86. Cotton Improvement in Egypt. By A. M. Psalti. (Abstr. from Egyptian 
Gazette^ July 17, 19, and 21, 1928.) In a series of throe articles in the Egyptian 
Gazette, Mr. Psalti begins by pointing out the great disadvantages resulting from 
the practice of mixing different varieties of cotton in Egypt. He attributes the 
custom primarily to the high premia commanded by the best varieties, such as 
Sakel, after the war, when huge profits could be made by mixing cheaper cottons 
with this variety and selling it all as Sakel. The Government was obliged to 
intervene, and two laws were introduced, the one giving the Government power 
to assume full control of the purity and germination capacity of cotton seed, and 
the other prohibiting the artificial mixing of different varieties of cotton. These 
laws have already produced valuable results, but the author is of opinion that 
they do not go far enough, especially in the punishment of offences. 

Mr. Psalti then deals with the difficulties that confront the worker in seed 
selootiou, especially the natural tendency to crossing of varieties, and points 
out the main features at which to aim in selecting cotton seed, such as long, 
strong, and fine staple, earliness in ripening (to escape injury by pink bollworm), 
good 3 deld per acre, small size of seed, and high germination percentage, specif 
attention being devoted to this latter question. 


COTTON IN THE UNITED STATES. 

87. American Cotton. Annual Review. {Man. Guar. ConU., August 30, 
1928.) The usual valuable review, containing among others the following 
interesting articles. ** Review of the 1927-28 SoMon; Markets behave iA>gioally 
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III ihe Iidttg Boo/* by W* O. Beed; ** Prospooti for the New Season: Southern 
O^rowen* Bffortt for another Big Crop/* by C. T. Revoie; “ Supply, Price, and 
Osummpt^on,** by H, L. Bean; “ Accurate Crop Forecasts,” by W, F. Callander; 

Financing the Cotton Parmer,” by F. J. Caranagh; “ Co-operative Marketing/* 
by C. O. Moser; “ Congress and the Cotton Markets,** by P. W. Jones; “ Crop 
a^ Price Relationships,*’ by J. A. Todd; “ Grade and Staple of the New Crop,” 
by 0. W. Fooshe; “ Manufacturers and Hedging,” by G. W. Fooshe; ” Consump¬ 
tion and Carryover,*’ by J. A. Todd, 

88. Mawcbtino Ameeican Cotton in England. By A. B. Cox. {U.8. Dept, 
of Agr, Tech, Bull, No. 69, 1928, Washington^ D.C.) A detailed and readable 
account of the marketing of American cotton in England given under the follow¬ 
ing heads: Europe as a Cotton Market; Relative Importance of England and 
the European Continent as Consumers of American Cotton; Location of the 
Cotton Industry in England; Scope of the Analysis; The Manchester Yam and 
doth Market; Manchester Raw Cotton Market; The Liverpool Cotton Market; 
The Liverpool Spot Market; Marketing Cotton to Spinners in Liverpool; Liver¬ 
pool Merchants’ Methods of buying American Cotton; Liverpool Cotton Futures 
Market; Some Comparisons between American and Liverpool Futures; Other 
Cotton sold in England. 

89. Marketing American Cotton on the Continent of Europe. By A. B. 
Cox. ( U.8. Dept, of Agr. Tech. Bull. No. 78,1928, Washington, D.C. ) A similar 
production to the foregoing, dealing with the subject under the following main 
heads: General Aspects of Cotton Marketing on the Continent; Marketing 
American Cotton in Northern Europe; Marketing American Cotton in Southern 
Europe; Cotton Marketing in Spain. 

40. Futures Values IN the Cotton Market. ByF. J. C. (Commerce Monthly, 
pubd. by the National Bank of Commerce in New York. Reprinted in Text. 
Recorder, xlvi., 646, 1928, p. 47.) 

41. Field Crops Work in Georgia, 1927. (Georgia 8fa. Bpt., 1927, Abstr. 
from Exp. Sta. JRec., 59, 8, 1928, p. 221.) Cotton plants grown in a solution 
including ammonia and nitrate nitrogen absorbed nitrogen at the rate of thirty- 
five parts ammonia nitrogen to 100 nitrate nitrogen for the first two weeks. 
This ratio gradually changed to about 56:100 whoa the plants were six weeks old. 
Cotton did better in solutions with only nitrate nitrogen than in one containing 
only urea nitrogen, and did not grow in a solution contaming ammonium acetate 
or potassium nitrite. 

Seed cotton yields rose from 669 lb. per acre with no nitrate to 814 lb., with 
233 lb. of sodium nitrate, and top-dressing with sodium nitrate returned the 
best yields when applied at chopping, and of ammonium sulphate half at planting 
and half at chopping. A comparison of mixtures of sodium nitrate with cotton¬ 
seed meal for cotton showed it profitable to mix a small quantity of meal with the 
nitrate. Cotton 3 delds from nitrogen derived from a number of sources are 
tabulated. Two hundred lb. of Nitrophoska (32-16-16) gave better results 
than when made up with dry sand to 800 lb. of 8-4-4. Sulphur seemed to 
preserve the quantity of nitrogen in the organic matter of compost, and to delay 
manure from becoming waterlogged or soggy. Cotton spaced 12 and 13 inches 
apart outyielded that at wider and closer distances, and weed removal without 
ooltivation surpassed ordinary cultivation. The 1927 survey of the length of 
staple in Georgia cotton skow^ 2*4 per oent. of the State crop to be inch and 
less, 77*9 per oent. | inch, 15*6 per oent. inch, and 4*1 per oent. 1 inoh 'and 
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JJ*5““^®K)»«»Oow«w. ByJ.C.MMr«iidE,G.H«BiiWB. (JieA *(«. 

I0t8, UM. D^t. of Agr^t W^hingUm, DX).) A<»ooi;^tiig lo UottwA SMeii 
wpcMrtA, thm were in 1000 only 6,007 acres of oo<^ nate inrigatiaiw 
wrt H Is esixmated that in 1926 cotton was grown under irrigation on mmihan 
660,000 acres in the fonr States of California^ Arieona, New Meidoo^ and 
The possible area is limited by the supply of water available. The proper 
anent of the rapply of water to the plant k a matter of great importaaee, the 
amount reqoir^ var 3 ring considerably at different seasons. Bet^ are gi*vea 
under the headings: Soils, Preparing Land for Irrigation; Preparation for ifiant^ 
teg; Irrigation before or at Planting; Planting; Varieties; Thinning; Cultivatten; 
Irrigation; Indications of Need of legation; Quantity of Water used in Irriga* 
tion; Water requirements in the Irrigation of Cotton. The bulletin is vary 
thorough, and k well illustrated. 

48. Wide Bakge m Cotton-Growing Costs. By W. Whittam, (Abstr. from 
Text, Rec,, xlvi., 646, 1928, p. 76.) “Costa of growing cotton ranging from 
8 cents per lb. of lint to 69 cents per lb. during the 1927 season have been 
reported to the U.S. Department of Agriculture by 992 cotton growers. Most 
of the growers reporting on their costs hod yields higher than the average of 
reported by the Federal Crop Reporting Board. 

“ The Department has tabulated the costs by yield groups. Forty-five 
farmers reported yields of 60 lb. and under net acre at an average cost of 69 cents 
per lb. of cotton. On the other hand, twenty-three farmers reported yields of 
more than 600 lb. per acre at an average cost of 8 cents per pound. Seventy- 
two farmers who grew from 61 to 100 lb. of lint per acre, reported an average 
cost of 26 cents per lb. of lint, and ninety farmers who grew from 101 to 
140 lb. per acre reported an average cost of 20 cents per pound of lint. 

“ More than half the group of 992 farmers had yields of 141 lb. to 300 lb. 
per acre, with an average production cost of 13 cents per lb, of lint cotton. These 
farmers were among the group having the largei cotton acreages.” 

44. Farm Credit in a Plantation and an ITtland Cotton District in Ar¬ 
kansas. By B. M. Oile and A. N. Moore. {Bvll. No. 228, 1928, Agr. Exp. Sta.t 
Eayelievillp, Arkansas.) An analysis of the whole question. From the summary 
we quote the following; “The costs of seasonal credit to the large plantation 
fanner compare favourably with similar costs in other regions of the country, 
but costs of seasonal credit to the small farmer place him at a dkadvantage 
in the sense that farmers in many competing sections are able to control the 
necessary capital at lower costs. Some of the smaller farmers are no doubt 
improvident, and possess no basis for independent credit activity. Since the 
bulk of the credit extended to them k used for current personal consumption, 
their productive efficiency is not increased as it might be were credit used more 
largely to gain control over capital goods. Most of the farmers in thk class could 
save something in years of more than normal crop returns, or through greater 
productivity per individual, without lowering their present living standard. 
The income from savings thus effected would consequently enable them to raise 
their standard of living and lower the cost of credit for productive purposes. 
For thk class improvement k likely to come slowly. A definite plan of agri¬ 
cultural education, including the teaching of finance and thrift in the public 
schook, seems highly desirable.” 

45. Costs and Finance in the American Spinning Section. By E. E. Oauney. 
(Abstr. from the Text. Rec., xlvi., 646.1928, p. 37.) Deak with the subject under 
the following heads: War Additions to Costs; Effect of Deflation on Costs; 
Supplies and Distribution Charges added to Cost ; Cotton Trade Costs; Finanoial 
Relief for the American Spinning Section. 
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Ml fto«4»OoffOira. SfiKHiini Xists. {Na$, Assoc, CoUon Mfrs, BmU, 9$^ 192S. 
AtNMr. tool Bsmm, of €wr. Lit,, Tiii., 16, 1998, G. 52.) About 50 per cent, of 
eat t oaK gftnm in Kew Meodoo are ocnnmoiily olaaeed aa “ soft by the buyers. 
Tkss soft eottcm is reputed to produce weak yam of poor spiunizig quality. 
Ntuaerous eauses are i^vaaoed for the produotioa of soft cotton, notably poor 
kzigi^ian, late picking and alkaline soils. An account is given of tests on nine 
lots of eottcuK representing various soils and pickings. The graders in Washing- 
ton daased all lots as medium in fibre body and normal in strength. This would 
seem to indicate that late pickings are not necessarily inferior in manufacturing 
qualii^. XAte pickings show a slight increase in waste over earlier pickings. 
The weather to which late cotton is subjected is probably a determining factor* 
Spi nn i ng quality, as demonstrated by the amount of waste, and by strength and 
uniformity of yams spun from these lots, upholds the classification of these 
cottons as normal. The soil effect seems to be negligible. The presence of 
alkali in excess does not appear to injure the cotton fibre or the resultant yam. 


COTTON IN FOREIGN COUNTRIES, 

47. “ Asiatic Cotton.” We have received from the General Cotton Committee. 
Moscow, a copy of their publication entitled Asiatic Cotton, containing a collection 
of articles (in Russian) of which the following are the translated titles: 

A summary of the History of Persian Cotton Growing, its present conditions 
and prospective development. 

Process of Cultivating Cotton on Irrigated Soil of the Persian Highlands. 

Economic Position of Herat District in Afghanistan. 

Quality of Asiatic Cotton. 

Trade of Asiatic Cotton in U.S.S.R. 

Kashgar Cotton. 

Cotton Growing in Persian and Turkish Districts bordering Russia. 

Cotton in Turkey. 

Enemies of Cotton in Persia. 

Green-fiy {Nezara viridula L.) a Pest of Cotton on the Southern Caspian 
Shores of Persia. 

48. Rbpoet op the Cotton Service for the State of Ceara, Brazil, for 
THE Year 1927. By B. G. C. Bolland. (Copy of the report received from the 
author.) Great advances were made in the work done by the Cotton Service 
during the year, owing in a great measure to the support given by the President 
of the State. 

As in previous years, the principal work consisted in the selection and propa¬ 
gation of pure varieties of seed, but since the last report was written much work 
has been done in the interior of the State by the formation of Demonstration 
Plots, the registration of gins, and the collection of statistics. Two seed farms 
were also started. 

The Moco cotton, which gave a heavy yield, was valued in Liverpool at 12d. 
on a day when Middling American was 10*68. Insect pests very considerably 
reduced the yield of all varieties. Oxycarenus hyalinipennis was much more 
prevalent on varieties such as Moco, with smooth black seeds, than on fuzzy- 
seeded forms, reducing germination of the former variety to about 30 per cent. 

The total export of cotton from the port of Fortaleza was 13,162,432 kilos, 

" of which 7,823,761 went to Rio de Janeiro and 3,838,255 to Santos, presumably 
for Brazilicm oemsumption; 1,473,182 kilos were used in five factories in Fortaleza 
(240 kilos equals roughly one bale). 

Experiments with manures are described, but owing to the destruction of 
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plant* hf heavy raxna^ yklda were caioolated per plant. Nitoat© of »oda nt 
100 kilos per hectare gave the heaviest yield, of 127 grams a plant. 

A Vttpy complete variety test experiment is being oondnoted, but needs some 
years* work to equalize irregukrities. 

48. Cotton Geowino in Central Asia. (Abate. Bank for Rueeian Ttad€ JBev., 
September, 1928.) From 1917 the cultivation of cotton declined, and in 1922 
the area was baorely 8*1 per cent, of that of 1915. Since then it has recovered, and 
in 1927 was 1,998,000 acres. The annual average 1909-13 was 1,556,000 aom. 
The expansion of cotton-growing has necessitated the formation of co-operative 
societies and a system of local centres. 

60. New Ierioation Works in Chile. (Abate, from Times Trade and Eng* 
Supplement, October 20,1928.) The Chilean Government has started to carry out 
a comprehensive scheme of irrigation, which will increase the cultivable area of 
the country by at least 35 i)er cent. Among the various schemes put forward 
is one for the construction of irrigation works at Tarapaca, Antofagasta, and 
Atacama, where it is proposed to cultivate cotton on an extensive scale. 

61. Cotton Cultivation in the Congo. (Abate, from the A/r. World, September 
9, 1928.) It is expected that the total output of cotton for the year will be 
approximately 19,000 tons. 

68. Cotton Growing in the New Hebrides and New Caledonia. By R. R. 
Anson, Cotton Specialist, Mji. {Attached a.7 3 to Council Paper No. 34, 

1928, p. 2.) A report on a short visit recently made by Mr. Anson to investigate 
the Flinch mothodb of conducting their cotton industry in these islands, end to 
obtain as much iiiformation as possible regarding the Kidney type of cotton, 
which has been grown iix the New Hebrides for some years. 

68. Russia. The Textile Syndicate and the Textile Industry of the 
U.S.S.R. Wo have received a copy of this report from the General Representative 
Abroad of the U.S.S.R. Finance Commissariat. 

From section J, entitled “ The Relative Importance of the Textile Industry,” 
we quote the following in reference to the Textile Syndicate: “The Textile 
Syndicate is the biggest of ail the new Russian economic and trading state organi¬ 
zations. Its annual turnover exceeds 2,150 million roubles; it controls more 
than 300 factories of the cotton, woollen, linen, silk, and hemp industries. These 
factories have an aggregate of 8 million spindles, 235,000 weaving-looms, and 
employ 600,000 workers,” 

The textile industry is stated to bo the most important in the country, and 
has now reached a productive stage exceeding that of pro-war days. In sectiop 
2 an account is given of tne part played by the Syndicate in the development of 
the textile industry. 

Section 3 is oonoemed with the trading activities of the Syndicate. Figures 
aro included showing the rapid growth of production, and an account is given 
of a new method of trading that has been developed during the last few years, 
by which the Syndicate concludes “ general agreements ” of supply with the 
co-operative societies for long periods. 

Section 4 relates to the supply of raw materials. Cotton-growing in Central 
Asia is increasing rapidly, but raw cotton is still not produced in sufficient quantity 
to meet the demands of the textile industry, and a large amount is purchased 
directly in New York, the importation in 1926-27 reaching 650,000 bales. 

Sections 6 and 6 of the report deal respectively with the export of textile 
goods and the financial position (A the Textile Syndicate. 

64. Russia. Cotton Cultivation* We have received copies of the following 
issues of Khlopkoi'oye Ditto, Nos. 5-6 and 7-8,1928. This review treats of the 
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pfOblMB of oottOD ouHtire, eoonoxnio ooaditions, and irrigation of cotton lands 
In Bttssia, nnd ii edited by A. E. Akselrod, of the O^eral Cotton Committee, 
U.l3.SJEt. Moscow. A large number of papers (in Russian) are included in the 
Tolnmes, dealing with all the various aspects of the subject, a complete list of 
the titles in English being given at the end of each book. 


CULTIVATION AND MACHINERY: IRRIGATION, 

59 . Thx Climate of the Am near the Soil. By R. Geiger. {Daa Klima der 
Bodenmhen Luftschicht. Brunswick, F. Vieweg and Son, 1927. Rev, in Met, 
Ztdohr, (Brunswick), 45, 1928, 2, p. 74. Abstr. from Exp, Sta, Rec., 59, 5, 1928, 
p. 416.) This book is based on studies at field stations of the Bavarian weather 
service, of what is termed “ mioroclimatology,” that is, detailed study by very 
refined methods of the layer of air lying below the level (1-6 metres or more) at 
which meteorological observations are orclinarily made. The conditions in this 
layer of air arc considered to be those most intimately affecting plant growth, 
and constitute what is termed “ plant climate.” The subjects dealt with are 
physios of the layer, including temperature variations at different times of the 
day and night, humidity, and wind movement; orographic and plant relations; 
and relations to injurious frosts. A bibliography of 267 references is given. 
This extensive bibliography and the exhaustive treatment of the subject, 
especially that part relating to plant climatology, makes the book of particular 
interest to agriculturists, foresters, and botanists, as well as climatologists. 

66 . Chemistry in Agriculture. By W. R. Jewell. (Abstr. from Jour, of 
Dept, of Agr.j Victoria, xxvi., No. 7, 1928, p. 385 and No. 8, p. 449.) A popular 
account of the uses of chemistry applied to agriculture given under the following 
headings; The Chemical Laboratory and the Farmer; Crops and Soil; Nitrogenous 
Fertilizers. 

57. Ah Introduction to the Scientific Study of the Soil. By N. M. Comber. 
(New York; Longmans, Green and Co.; London: Edward Arnold and Co., 1927. 
Abstr. from Exp, Sta, Rec., 59, 2, 1928, p. 113.) A condensed version of the 
author's lectures to agricultural students. The contents are as follows: Intro¬ 
duction—^the soil and the plant; soil genetics—the mineral matter, organic matter, 
soil formation processes; soil particles; soil colloids; soil water; soil air; soil 
temperature; the absorptive properties of soils; soil nitrogen; the mineral plant 
food in soils; the classification of soils; the artificial treatment of soil; literature 
of soil science and its use. 

58« An Index of Soil Texture. By F. Hardy. {Jour, of Agr, Science, xviii., 
Pt. 2, April 11,1928.) 

59. Review of Recent German Researches on the Relation of the 
Moisture Conditions and Mechanical Composition of Soils. (Trans, title.) 
By J. Zauerbray. {Izv, Nauck. Melior, Inst. [Jour. Sci. Inst. Amclior.], No. 13, 
1926. Abstr. from Exp. Sta, Rec., 59,2,1928, p. 115.) This is a continuation of 
an extensive analytical review of the subject. The author analyses theKopecky 
method for determining the mechanical composition of soils, givuig abundant 
examples both from the actual trials and from theoretical considerations. He 
also describes the apparatus in detail, and gives directions for conducting the 
analyses. In the same way the methods for the study of the mechanical analyses 
of soils by settling and decantation are analyzed. The Atterborg method is 
taken as the most representative of this type. The author also analyzes the 
methods which use the settling only as a criterion for the mechanical analyses' of 
soils, using the Zunker method as a representative of this class. 
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maoa^va tWamum, By L. G. Willte and S. A. Dm*.' <aM< M 
No.», N. CbralitM BiMc Oo«. jjr i»28.) The Uberol opidleMita of itHw. 
gemju fotiBim is eMOatlal to the economic prodnotlon of ooU^ ead iiie iWdkt 
of odld eacperitnenis show that these applicatioxu should be luade eax!^ Wthe 
growth the plants for best results. 

Tke soluble forms of nitrogen are very efficient in practice, but heavy uppfiou^ 
tioos may be injurions when applied in too close contact with the seed. Kitro« 
compounds not fixed by the soil, even though properly distributed, mi^ 
be brought to the surface by the rise of capiUary moisture and reach a degree A 
oono^tmtion such as seriously to injure the plants. This effect occurred when 
appheations of nitrates were made in the dnll, and there was a defidenoy of 
rainfall in the early season. 

Where conations are controlled, as in carefully conducted pot experiments, 
the concentration of nitrogen necessary to cause injury is about the same whether 
this element is supplied in nitrate of soda, sulphate of ammonia, lounasalpeter, 
or calcium nitrate. Heavy applications of urea are somewhat more toxic than 
the other forms supplying the same amounts of nitrogen. 

^e osmotic pressure of the soil solution increases with increased rates of 
®'PP«®®'l'lon of all compounds used, being least with uiea, the most toxic material, 
and greatest with the nitrates. Lounasalpeter and sulphate of ammonia gave a 
intermediate between those two extremes. There is nothing to indicate 
that injury is in any way ^sociated with the osmotic pressure of the soil solution. 

Hxoep^g urea, practically all of the nitrogen added to the soil was recovered 
in its original form by suitable methods of extraction, and no difference between 
nitrates and ammonium compounds m their tendency to cause injury was 
observed. * ^ 

Growth was normal in pots containing 40 lb. of soil with *78 and 1*57 grams 
of nitrogen from all sources. Evidence of injury appeared with the 7*84 
application of nitrogen ranging from moderate stunting and killing of a 
inm plants with nitrate of soda, sulphate of ammonia, lounasalpeter, and calcium 
mtrate, to death of all plants receiving this amount of nitrogen from urea. In 
the smaller applications the urea produced more dry matter than any other form 
of nitrogen used. 

Absorption of nitrogen was rapid during the first four days of growth, being 
greater when supplied in ammonia compounds than in nitrates. The amount 
of nitrogen absorbed from each compound was mcreased with increases in the 
rate of application. Absorption was greatest when urea was used as the source 
of mtrogen. The greater toxicity of this material may result from the free 
ammonia fomed by decomposition in contact with the soil, a condition that 
would probably never occur m the field application of normal amounts of fertilizers. 

I the Seeds and Inoeeasing the Yield of the Cotton Plant. 

P- ^^2.) In Wittmack’s Boianih 
witf der Baumwolle, p. 216, reference is made to the experiments of Professor 

of the Biological Institute at Sofia University) in stimulating 
powth ^d development. These are based upon the fact that vigorous growth 
largely depends upon respiratory activity—an activity which requires to be 
awaken^, and which can be awakened, according to Professor Popoff, by various 
onemical stimulants. 

Th^xperiments with cotton were carricxi out in Charmanli (Southern Bulgaria) 
^d^ Prof^or Po^ff’s direction by Mr. Draganoff, The seeds were soi^ for 
ten ^ two different solutions recommended by Professor Popoff, while 
tnose used for control were placed for a similar time in an infusion of cow manure, 
w IS customary in Bulgaria. Unfortunately, the exact composition of the 
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task aitm. !nie Mdb wm aom on 

j^ylpiiiASMitliadbeangtOTOtotdbepa^^ Both sets of seedlmgs were 

onltiv^ied hi wsy, end already, on AprU 24, a considerable difference 

seen between the two aete of plants* The stimulated plants were some 9 
or 10 iaohea higher than the control plants, and had leaves of a deeper green 
colour; they were more largely branched, so that they produced a larger number 
of flowe». The buds were larger and heavier, and so were the fruits when 
gathered about the middle of October. The result of harvesting the two sets of 
bolls showed that the plants which had been stimulated produced 261 lb. 
of cotton (seeds and lint), while the control plants grown on a similar area only 
produced 117 lb., which indicates that the result of stimulating the seeds in¬ 
creased the yield by more than 100 per cent. 

62. MonBBN Field Experiments. By T. Eden. (Abstr. from Trop, Agri- 
ctUturistf Ixxi., 2,1928, p. 67.) Deals with the subject under the following head¬ 
ings: The Error Basis of Experimentsf The Anal3n3is of Variance; Praotioal 
Applications. 

66 . The Conduct op Field Experiments. By R. O. Iliffe and B. V, Nath. 
(SuU, No. 89, Depi. of Agr,, Madras, 1928.) Contains useful hints on the subjeot, 
published for the benefit of the officers of the Department of Agriculture, Madras. 

64. Effect of Spacing on Yield and Size of Cotton Bolls. By H. B. 
Tisdale. (Jour. Amtr. Soc. Agron., xx., 1928, No. 3, p. 298. Abstr. from Exp, 
Sta, Bee., Ux., 5, 1928, p. 435.) Di spacing tests with cotton at the Alabama 
Experiment Station during three years on fertilized and unfertilized land, the 
largest average yields were made in spacings of 24 and 18 inches in the 3*5 feet 
row with two plants per hill, or 12,445 and 16,592 plants per acre, respectively. 
Only small differences were noted in the yields from spacings giving 8,296 and 
37,335 plants per acre, respectively. The yield differences from all spacings 
were less in the extremely dry year 1925 than in 1924 and 1926, which were more 
favourable. Thick spacing, low fertility, and dry weather evidently caused a 
decrease in boll size. 

65. The Thurman Vacuum Cotton Harvester. (Abstr. from the Text. Jour, 
of Aust., July 16, 1928, p. 317.) In the letterpress, which is supplied by the 
U.S.A. Dept, of Commerce, through their Trade Commissioner in Sydney, is 
given the following description of the Thurman Vacuum Cotton Harvester; 
The machine carries two vacuum tanks, 22J inches in diameter by 10 feet long. 
Inside each tank is attached a removable sack, into which the cotton is drawn by 
vacuum through the nozzles. The machine has a capacity for six operators, 
three on each side, each operator working two nozzles, and each having 75 feet 
of light 1^-inch wire-inserted, non-collapsible vacuum hose, thus enabling the 
picking of cotton in a square of 150 feet before the machine is moved forward 
150 feet and stopped for its next operation. By simply applying the nozzles 
to the cotton, the cotton is immediately sucked into the removable sack on the 
inside of the tank. When one sack is full, the operator throws the vacuum lever 
over, and the vacuum sucks the cotton into the sack in the opposite tank, while 
the full saok is being removed, thus permitting a continuous operation of cotton 
picking. 

66. Maoarthy Gin: Description. (E.P. 293121 of March 31, 1927, Sir W. G. 
Armstrong Whitworth and Co. Ltd., and B. M. Middleton, Newcastle-on-Tyne. 

^ Abstr. from Summ. of Curr. Lit., viii., 20. 1928, E. 57.) In a Maoarthy double 
roller cotton gin or like machine the ginning rollers are detachably mounted in 
housings at the ends of pivoted arms carrying weights, so that the movement 
of the rollers is biassed towards the doctor knives. The arms can be raised and 
supported by movable pins to allow the rollers to be removed. The doctor 
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Of, bbo «.b6tscaot« 9,12,19,29,36,37,41,42,43,44, and for soils see also msdev 
C2)iemistry and Physidogy, Mow. 

DISEASES, PESTS, AND INJURIES, AND THEIR TREATMENT, 

67. The Biological Control of Ihsbct Pests. Peojected Work in tbi 
ItomsH Colonies of Tropical America. By J. G. Myers, Sc.D. (Absbr. horn. 
WmI India Committee Circ., xliii., 781, 1928, p. 343.) Dr. Myers has been seleoted 
by the Imperial Bureau of Entomology to proceed to the British West Indke 
and British Guiana to deal with entomological matters with special reference 
to the control of insect pests by the introduction and encouragement of parasites. 
His appointment has, it is understood, been made possible by the generosity of 
the Empire Marketing Board. In this article Dr. Myers outlines the research 
and other work it is proposed to carry out in connection with the control of 
insect pests by parasites. 

68. Is THERE ANY DEFINITE BaSIS FOB FORECASTINO INSECT OUTBREAKS AND 
Ascertaining if Control Measures are Practicable ? By W. E. Hinds. 
(Abstr. from Jour, of Econ. EnU, xxi., 4, 1928, p. 669.) Undoubtedly there 
are many phases of insect multiplication studies to which the “ Theory of Prob¬ 
ability ” may be applied, and no doubt this will be done increasingly in the near 
future, but at the present time we do not see how f his can be applied in a practical 
way to certain other phases of insect activity. Meantime, the empirical test of 
practical experience may be our beat guide, and may prove to be of real service 
in many cases in meeting the problems of insect control most successfully. 

69. Bordeaux Mixture. Its Adhesive Power under Egyptian Climattc 
Conditions. By R. R. Lc Geyt Worsley. {Tech, and Set, Serv, BuU, 78, 
Chem. Section, Min, of Agr., Egypt,) A senes of experiments has established the 
fact that the best proportions for a Bordeaux mixture that will adhere well in 
Egypt are 1: 0-6: 60 or 100—t.e., 1 part of copper sulphate to 0’6 part of lime 
to 60 or 100 parts of water. The mixture should be prepared at a temperature 
between 16® C. and 30® C., but preferably at as near 20® C. as possible. 

70. Cotton Fumigation Plant. (Abstr. from The Indian Text, Jour., xxxviii., 
484, 1928, p. 328.) A Vacuum Fumigation Plant licensed by the United States 
is operated at Seattle by N. Leckenby. It is capable of handling 100 bales of 
cotton per hour. Similar plant is in operation at Portland and Astoria, Oregon. 
It is possible to receive a cargo from an incoming vessel, fumigate it, and deliver 
it to an intercoastal vessel within twenty-four hours. 

71. Cotton Plant Shaker aids War on Boll Weevil. (Abstr. from Popular 
Mechanics, Chicago, September, 1928.) One of the latest units in the battle 
against the boll weevil is a plant-shaking machine which treats twenty acres a 
day, and at little expense. The machine is drawn by horses, straddles two rows 
at a time, and as it passes along the plants are bent and shaken in such a way 
that infected bolls, trash, weevils, and other insects fall into a pan of oil carried 
on the machine below. The oil is fatal to the weevils. When the pan is filled, 
it is easily cleaned and the contents may be burned. Waste oil, such as is drawn 
from automobile crank-cases, can be used, hence the oxjiense of the treatment is 
slight. The shaking is said not to damage the plants or the sound boUs. The 
mechanism that performs the shaking is an elaboration of the hand method of 
executing the same operation. 

72. The Relation of Leaf Colour and Leaf Size to Boll Weevil Infesta¬ 
tion. By D. Isely. (Abstr. from Jour, of Boon. ErU,, xxi., 4, 1928, p. 563.) 
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ezperivimts in 1926 and 1926 indicate that the boll weevil has a marked 
pirelerenoe for cotton plants with green foliage to those with red foliage. The 
boll weevil apparently has little choice between small-leafed and large-leafed 
varieties^ j^ovided the size and vigour of the plants are about the same. 

78. Paba combateb a “ Broca da Raiz ’* do Algodao. (A Method against 
the Boot Borer of Cotton.) {Chacarae e Quintaes, xxxvii., 2, S. Paulo, 1928. 
Abstr. from Bev, App. Ent,, xvi., 7, 1928, p. 332.) A method of sowing cotton, 
to be used if infestation of the roots by the weevil Oaaterocercodea goasypU, Pierce, 
is probable, has been described by H. A. Tavares. The cotton is sown in con¬ 
tinuous rows, which are then thinned so as to leave spaces of 8 inches. If 
the pest does not appear, the plants are left untouched, but if infestation 
occurs, the infested plants are unrooted, so that ultimately the plants in the field 
will be irregularly spaced. If the usual method of having plants at intervals of 
32 inches is practised, the removal of infested plants will leave unnecessarily 
large gaps, 

74. A Propos des Faux-Cotonniers Conoolais et be Leurs PoSSIBILITfjS 
Cdlturalbs. By J. Ghesquidre. {Rev. Zool. Afr., xiv., Pt. 2, 1926. Abstr. 
from Rev. App. Eni., xvi., Ser. A., Pt. 7, 1928, p. 367.) An account of the silk- 
cotton or kapok trees (Bombacese) of the Belgian Congo, including a list of the 
insects that have been found attacking them in tropical Africa, the distribution 
and other food-plants of each being indicated. Of the twenty-two species listed, 
fourteen attack cotton and seven cacao, kapok being one of the most important 
food-plants of cotton and cacao pests. For this reason kapok should not be 
grown in districts suitable for these crop.s. 

76. Annual Report of the Entomologist to the Government, Punjab, 
LyALLPUR, for the Year 1925-26. By R. L. Chopra. {Rpt. Dept. Agr. Punjab, 
1925-26, Pt. 2, vol. i., pp. 67-126. Lahore, 1928. Abstr. from Rev. App. 
Ent., xvi., Ser. A., Pt. 9, 1928, p. 419.) Cotton Pests. —During March and 
April the life-cycle of Earias insulana, Boisd. (spotted bollworm), on cotton 
lasted thirty-one to fifty days in the laboratory, as compared with thirty-five 
to sixty-one days in the field; E. fabia, Stoll, is recorded as a pest, but was 
less numerous than E. insulana. An unidentified species of Earias taken 
from Corchorus fed on the pods of bhindi {Hibiscus esculentus) in captivity, 
but not on the fiower buds of cotton. Trap-crops of II. esculentus proved very 
successful against E. in'iulana, and satisfactory results were obtained by the 
distribution of the parasite Microbracon {Bracon) lefroyiy D. and G. The eggs of 
Platyedra gossypiella, Saund. (pink bollworm), were collected during October and 
December, and larv® were present in some localities from July, 1925, until 
January, 1926. No seed from infested areas was free from attack, but seed 
samples that had been ginned by the hand gin were in all cases free. All larvae 
are killed by soaking the seed in water at 67° to 58° C. (134-6°-130*4° F.) for five 
minutes. H. e^sculentus is recorded as a food-plant of tWs moth for the first time 
in the Punjab. E. fabia and E, insulana were parasitized by M. lefroyi, Rhogas 
testaceuSy Grav., Brachymeria {Chalcis) tachardiae, Cam., which also attacked 
Sylepta derogata, F. (cotton leaf roller), Actia oegyptia, Vill., Elasmus sp. and 
Apanteles sp. M. lefroyi was bred in small numbers for the first time from 
P. gossypiella, the larvae of which are also parasitized by A panicles sp. Sphenop- 
tera gosaypii, Cotes (cotton stem-borer), was observed as early as June in one 
district, while in another a few eggs and larv© were observed in October; the 
extent of attack varied from 1 to 14 per cent.; of two plots, however, which were 
treated with unslaked lime at the rate of about 5 owt. to the acre, one was entirely 
uninfested, and on the other the attack was 0*9 per cent. Minor pests of cotton 
included Tarache notahilis, Wlk., Xanthodes {Acontia) graellsi, Feisth., Cosmophila 
erosa, Hb., Phyciia infusella, Meyr. (which was parasitized by M. lefroyi, 
VI. I 6 
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Onoochalcia{Chalci8) rufeacenSf Cam.» and ApantdesBp.), Dichocrodapundt^eraU*^ 
Guen., Myllocerus blandua, Fat., HeHoihia ohmhta, F., BuprocUs fraiema, Mo., 
B. (Porihesia) xanihorrhm, KolK, and Daaychira securie, Hb. 

76. Studies on Platybdra oossypiella, Saunders (Pink Boixworm) m 
THE Punjab. By S. S. Bindra. (Mems, of the Dpt. of Agr. in India, Entomo¬ 
logical Series, x., 6 , 1928.) From the summary we extract the following: The 
facts brought forward go to prove that Pink Bollworm is a serious pest of ootton- 
soeds in the south-eastern Punjab, but its intensity of attack is successfully 
reduced in the eastern region, Central Punjab and the northern area, and is least 
in the Western Punjab, including the Colony areas. It seems likely that the 
climatic conditions in the Western Punjab are so adverse to the increase of pink 
Bollworm that it has not been able to attain the status of a post. On account of 
the rapid changes that are taking place in the climatic conditions in the irrigated 
tracts, these tracts at no distant date may, however, become a congenial place 
for the pest. 

As compared with pink bollworm, the spotted bollworm is a minor pest in 
the south-eabtern Punjab; its attack varies between 11 per cent, and 3*9 per 
cent., the main period of its activity being before the middle of September— 
i.e., a month earlier than that of pink bollworm. The number of bolls affected by 
a combined attack of }>ink bollworm and spotted bollworm is very slight, and 
docs not exceed 2 per cent. The attack of both the boll worms on green bolls 
(bolls actually containing one or more caterpillars, or showing mere signs of 
damage) reaches 30 per cent, even in the beginning of the season— i.e., towards 
the end of August. After a period of &ix weeks—?.e., towards the beginning of 
October, the attack lises by another 20 per cent, until in the beginning of December 
70 per cent, of the bolls are attacked. 

The number of pink bollworms infesting an attacked boll is one in August, 
one to five in iSoptember, one to six in October, one to ton in November, and one 
to nine in Deccmbc*r. The attacked loculi contain, as a rule, one pink bollworm 
in August, one to throe in September and October, one to five in November, and 
one to four in Dee(‘mber. 

The attack of pink bollworm varies in kapas of different pickings; early and 
middle picldngs are generally affected to a nioderato degree, whilst late pickings 
are seriously damaged. 

A large number of pink bollworms pas-i the resting stage in picked cotton. 
They are mostly found in seeds, but a few are fr)und in lint, either free or in fine 
silken cocoons. Of caterpillars resting in lint, about 5 per cent, reach the imago 
stage under laboratory conditions. The moths emerging from those caterpillars 
show two periods of “ rush of emergences ”; the first period is during April and 
May, and the second during duly and August. During April and May the 
cottons are still in the germinating stage in the Punjab, and most probably moths 
emerging at this time do not contribute towards the damage done to the crop. 
The second “ rush of emergences ” is c<'rtainly dangerous, because during this 
period (July and August) the crop is bearing bolls, buds, and flowers, and pink 
bollworms can find ample food for their development. 

The caterpillars resting in seeds are mostly found in two-seeded chambers, 
a lesser number in threc-seeded chamber.y, lesser still in single-seeded chambers* 
and least in four and five-seeded chambers. Of caterpillars resting in seeds, about 
17 per cent, reach the imago stage uiider laboratory conditions. The emergence 
of moths from these caterpillars continues from April to November, but the main 
rush is during July and the first half of August—the period when the cotton 
crop is producing bolls in quick suceession, and thus provides most suitable 
conditions for the newh -hatched caterpillars. 

The emergence of moths, short and long-cycle, of Plaiyedra goaaypiella 
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Sao&d., continues throughout the year except for a period of about ten weeks, 
from January 17 to March 2d* The emergence of long«oycle moths ountlnues 
from April to November, the maximum being in July and the first half of August. 

All the pink bollworma present in green bolls before October 7 belong to the 
short'Oyole brood, and after November 21 to the long-cycle generation, while 
caterpillars present from October 8 to November 20 belong to the short and long- 
cycle broods. It is sometimes about October 25 that the number of short and 
long^yole caterpillars is equal in green bolls. In the present investigation the 
resting period of pink bollwonns is found to vary from twelve to forty weeks. 

77. The Cotton Bollworm in South Australia. By A. M. Lea. {J. Dept 
Agr,f South Australia, xxxi., 6, 1928. Abstr. in Hev. App, Ent,, xvi., 7, 1928, 
p. 349.) Chiefly compiled from the literature in other parts of Australia and the 
United States dealing with Heliothis ohsoleia, F. 

78. Fiji: Stained Cotton and its Causes. By H. W. Simmonds. (Abstr. 
from Agr. Journ.^ Fiji, vol. i., No. 1, 1928, p. 10.) There are in Fiji two types of 
stained cotton wliich are of major importance, and whichhave caused considerable 
loss to growers. The first type shows a reddish-brown discoloration of the lint, 
commencing at the point on the seed which lies closest to the husk of the boll, 
and spreading in a fan-like manner along the lint fibres. The second, and far 
more abundant t 3 rpo of stain, is of almost world-wide distribution, and depends 
upon the attacks of the various cotton stainers of the genus Dysdercus for its 
distribution. This stain is of a very pale yellowish nature, and is generally 
diffused over the whole area of the affected section of the boll, not starting from 
a definite point on the seed as the former stain does. 

Experiments carried out during the year (1927) showed that: 

1. The hrovm stain is produced by Tectocoris lineola, and is apparently mech¬ 
anical, being produced freely by insects roared undtT cover in captivity. 

2. The yellow stain, as also many of the cases of rotting and aborting of the 
bolls, is due to the introduction of fungus spores by Dyadercus when feeding, 
after having previously fed upon diseased bolls, and that although punctures 
of the bolls and proliferation take place freely when fourth to adult stage 
Dyadercus feed upon cotton, no stain is produced upon the lint as a result of such 
feeding when clcan-fod Dyadercus are used. 

79. The Cotton Hopper and Associated Leaf-Buos Attvcking Cotton. 
By D. Isley. (Ext. Cire. Coll. Agr. Univ. Arkansaa, No. 231, 1927. Abstr. from 
Rev. App. Ent.y xvi., 7,1928, p. 320.) During the early summer of 1926 there was 
a severe outbreak of Faallua seriatua, Rcut. (cotton hopper), Lygvs pratenaia, L. 
(tarnished plant bug), and Adtlphocoria rapiduSy Say (cotton leaf-bug), on cotton 
in Arkansas. The bugs were most abundant in the first month after the setting 
of squares began; a survey in various parts of the State revealed approximately 
30 per cent, injury in the area under cotton. Although the three species were 
widely distributed over Arkansas, damage w^as local; P. acriatua is a poor flier, 
and does not spread far from the centre of infestation, but the areas infested by 
the other two species are less clearly defined, since they are comparatively active 
fliers. The relative importance of the three species varied from field to field, 
the injury being most severe where P. aeriatua was the dominant species, probably 
because it tends to concentrate its feeding. The only other plants recorded 
as attacked by it in Arkansas are croton and evening primrose {(Enothera). 
A. pratenaia, on the othei hand, is a well-knowm post of a groat variety of plants. 
A, rapidus breeds in large numbers on cowpoas and soy beans, and appears to 
prefer these to cotton. The eggs of L. pratenaia are laid in the flower buds of 
oomposites, and hatch in about ten days, the life-cycle from egg to adult being 
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oottfddted la twenty-fira to thirty days; the life-history and habits ol A* n^pidus 
are ^milar, both inseots hibematmg in the adult stage. 

The most important natural enemy of these bugs on cotton in Ark ins a s 
appears to be Oeocoria punctipes, Say, which was previously thought to be a pest 
of cotton; spiders, mites, Coocinellids and Chrysopid larvas also feed on all three 
species. The results of control measures were similar to those obtained in Texas; 
it is probable that applications of sulphur dust made as soon as infestation is 
observed will be of the greatest value, and if several are needed, they should be 
applied at intervals of a week. 

80. Investigations on Control of Cotton Flea Hopper in 1927. By H. J. 
Reinhard and W. h. Owen, Jr. (Abstr. from Bull. 380, Texas Agr, Exp. 8ta., 
1928.) Describing the effects of various substances employed as dustings. 
Electric sulphur, superfine ventilated sulphur, superfine dusting sulphur, and 
sublimed flowers of sulphur proved the most effective insecticides among the 
materials used for controlling the cotton flea hopper. The average daily control 
secured with these grades of sulphur in all tests over fourteen-day periods ranged 
from 79*6 to 86*7 per cent. Two mixtures of sulphur-tobacco dust “ L ” grade— 
viz., 70: 30 and 80: 20, resulted in an average daily control of 71*1 and 74'2 per 
cent, respectively. 

Five new food plants of the cotton flea hopper are listed. 

81. Important Cotton Insects of Central Peru. By W. E. Hinds. (Abstr. 
from Jour, of Econ. Ent., vol. xxi., 4, 1928, p. 545.) During a six weeks’ in¬ 
vestigation of cotton insect problems in the Canete Valley, located about 100 
miles south of the city of Lima, in Central Peru, no evidence was found of the 
existence in Peru of either the Mexican cotton boll weevil or the pink bollworm. 
The Peruvian square w eovil was found in nearly all fields examined, and ranged 
from sea level to an altitude of over 2,000 feet. This species attacks only small 
cotton squares, and causes them to flare and fall to the ground, as do the squares 
attacked by the boll weevil. The square weevil is a small species, adults measur¬ 
ing from 2*5 to 4 mm. in length. The colour is light tan or brownish, but the 
integument under the scale covering is brown. The adults are extremely active 
and shy, and are hard to find in the field, but the flaring and falling of squares 
betray thou* presence. Usually only six or eight punctured squares occur on a 
plant, but sometimes as many as twenty-five were found, those being apparently 
the work of one female. The development requires some sixteen or eighteen 
days, and the larva? and pupae in fallen squares appear to be quite resistant to 
heat and drought. It is not known whether the species can survive freezing 
temperature during its hibernation period. 

The most serious cotton pest in Peru seems to bo a species of leaf worm. 
(Possibly more than one species is involved.) This species appears to be native, 
and occurs abundantly every year, requiring usually throe poison applications 
during the season. At least four generations of this leaf worm must occur. 
The observations made indicated a developmental period of from twenty-two to 
thirty days. The multiplication is rapid in spite of the presence of a number of 
species of predators and parasites. The usual method of control has been arsenate 
of lead or calcium arsenate sprays applied by knapsack spray pumps carried 
by Indian workmen. Those spraying squads, often numbering over 100 men, do 
nothing else for three months but spray for leaf worm control. Their work is 
very inefficient. Dusting has been started to replace the spraying, and has 
given much better control of the worms, with a very great saving in the time and 
labour of application. The climatic conditions and the topography of the 
irrigated valleys are ideal for airplane dusting work, and such work is being 
started this season in Peru. 
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Other important insects include seireral species of small caterpillars which 
bore into the dereloping bolls. Hieir work is followed by the spread of fungns 
diseases which complete the destruction of the bolls. By this combined attack 
a damage of from 20 to 25 per cent, to the crop is frequently experienced. 

82. Bntomoloot. By H. E. Stewart. (Rpt Dept. Agr. Punjab, 1926-27, Pt. 1, 
pp. 23-28, Lahore, 1928, Abstr. from Rev. App. EnL, xvi., Ser. A., Pt. 9, 1928, 
p. 422.) Studies on the Red Cotton Bug {Dyadercus cingulatua, P.) are in progress. 

88. Entomology. Burma. By C. C. Ghosh. (Rpt. Dept. Agr. Burma, 1926-27, 
pp. 12-18. Abstr. from Rev. App. EnL, xvi., J^r. A., Pt. 7, 1928, p. 369.) A 
lygaid bug, Antilochus coqueberii, F., was observed to prey upon the red cotton 
bug {Dysdercus cingvlatua, F.). 

84. Entomological Hints to Cotton Growers. By G. A. Currie. {Queens- 
land Agr, Joum., xxx., 2,1928, p. 100.) 

86. Pests and Diseases op Cotton in Central Asia. By V. I. Plotnikov. 
(In Russian.) {Tashkent, Uzkhlopkom, 1928. Abstr. from Rev. App. EnL, 
Ser. A., Pt. 9, 1928, p. 430.) A brief account is given of the posts attacking 
cotton in Central Asia, with notes on their habits and recommendations for their 
control. The less well-known pests include Trifidaphis pernicioaa, Nevskii, 
which attacks the roots of the young plants, sometimes killing them; cotton 
should not be sown after potatoes or tomatoes, as this Aphid attacks these plants 
and also a number of weeds. 

86. St. Vincent. Cotton Pests. (Abstr. from the Rpt. on the Agr. DepL, 
1927.) The chief pests attacking cotton during the season under review were 
the pink bollworm and cotton stainor {Dysdercua delauneyi). To destroy the 
former, a Simon’s Patent Heater was used at the Government Cotton Ginnery, 
all seed boiog heated immediately after coming from the gin shoots. The Heater 
has sufficient capacity to deal with all seed from the ginnery, and also that 
from the other one operating in the island. 

The campaign carried out for the control of the cotton Stainer during the 
season consisted of (a) the enforcing of a close season, (6) the trapping of the pests 
when found in numbers, (r) the destruction of food plants. 

Other pests and diseases causing damage during the year were the follow¬ 
ing; Cotton Worm {Alabama argillacea, Hubn.), Bush Bugs {Nezara viridula); 
Bronze Beetle {Colaapia fastidioaa); Sclerofium rolfaii, Black Scale {Saiaaetia 
nigra); White Scale {Hemichionaspia minor), and West Indian Mildew {Ovulariop- 
aia goaaypii). 

87. Locust Control. (Abstr. from Int. Rev. of Agr., xix., 6, 1928, p. 075, Rome.) 
The Drafting Committee of Material for the Study of Natural Calamities has 
passed the following resolution: 

In view of— 

(1) the present invasion of North Africa by swarms of migrant locusts; 

(2) the necessity recognized by all specialists of a scientific study of locusts 
in addition to the immediate application of control measures recognized 
ejffeotive; 

(3) the necessity that tliis investigation should be organized by the only 
qualified international body, namely, the International Institute of Agri¬ 
culture of Rome, 

the Committee endorses the resolution passed by the French Committee for 
^ the study of Natural Calamities, which urged the International Institute of 
Agriculture immediately to request the North African Aniiaoridian Centre, 
constituted in accordance with the International Convention of October 31, 
1920, to organize in North Equatorial Africa a scientific expedition, directed by 
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an entomologist, which shall demote itself entirely to the study of the locust 
problem and the biological questions connected therewith. 

Cf, also abstract 13. 

88. A CoNsmsBATioK of the PATHoasiaciTY OF THE Cotton Wilt Fimotrs 
{Fusarium vasinjedum). By H. E. Rosen. {Phytopath.^ xviii., 3928, p. 419. 
Abstr. from Bev. App. Mycol, vii., Pt. 10, 1928, p. 630.) Previous experiments 
having shown that the presence of nitrates in nutrient media causes the pro¬ 
duction by Fusarium vaainfectum of substances toxic to cotton, a series of green¬ 
house tests was undertaken, the plants being grown in pure quartz sand and in 
sandy loam soil low in nutrients, and nitrates being added to some of the jars. 
The average temperature of the house was about 28° C. 

In the presence of heavy infestations of the fungus the jars receiving nitrate 
of soda (at the rate of 1,000 lb. per acre) showed complete inhibition of germina¬ 
tion, while no such effect was observed in the two control series—^viz., jars with 
nitrate but no wilt fungus, and those containing the organism but receiving no 
nitrate. 

Considerable difficulty has been experienced by most investigators in the 
production of typical wilt symptoms by artificial inoculation. This led to a 
study of the mode of penetration by the fungus and of early disease symptoms. 

F. vasinfactum was shown to bo primarily an agent of cortical decay in the 
roots and stem bases, its chief moans of entrance being through wounds. It is 
frequently found producing a limited, more or loss superficial rotting of the 
tissues round the natural wounds induced by extruded secondary roots, and 
it may also be responsible for the death of elongated feeding roots without pene¬ 
trating deep enough to cause wilt. The results of field and greenhouse experi¬ 
ments (which are described) denote that F. vasinfectum is much more dependent 
for its toxic action on certain soil factors than are other species of Fusarium. 
Excessive moisture, unsuitable or unbalanced nutrients, and similar factors 
promoting succulence and the perpetuation of the juvenile stage are essential 
to the causation of wilt by F, vasinfectum. The development of infection is 
further facilitated by insect injuries and Rhizoclonia lesions which disorganize 
the tissues and arrest their normal development. 

Most varieties of cotton wore found to be resistant to wilt when grown under 
proper conditions, and it is concluded that the disease is largely preventable in 
America by the use of manure or a green manunal crop. 

89. The Influence op Environmental Conditions on the Development 
OF THE Angular Leaf-Spot Disease op Cotton. By R. H. Stoughton. {Ann. 
App. Biol., 1928, XV., 8. Abstr. from Trop. Agriculture, v., 11, 1928, p. 291.) 
This paper emanates from the Department of Mycology, of the Rothamsted 
Experimental Station, and describes experiments on the artificial inoculation 
of cotton plants with the organism Bacterium malvarearum, which is responsible 
for serious loss of crop in many cotton-growing countries. The disease is almost 
universally distributed throughout the cotton-growing countries of the world, and 
is particularly virulent in its effects on Egyptian cottons in the Sudan, and also 
on the native cottons of Nigeria. The disease presents three distinct manifesta¬ 
tions according to the part of the plant attacked (1) water-soaked spots on the 
loaves which develop into angular lesions delimited by the veins—the “ angular 
leaf-spot (2) stem lesions producing the so-called “ black-arm ” disease; and 
(3) water-soaked spots on the young bolls producing the typical “ external boll- 
rot.” The author obtained all throe forms of the disease under glass-house 
conditions in England by moans of varied methods of artificial inoculation. At a 
humidity above 80 per cent, relative saturation, the limiting temperature for 
attack of B. mahacearum was 32° C., above which infection did not occur. At 



NOTES ON CUERENT LITERATURE 87 

70 per cent, relative humidity, infeotion was slight at 25° C. At lower humidities 
no infeotion was obtained at a temperature of 28° 0. 

The author states that the disease ooours to some extent on all species of 
Gossypium, though some degree of varietal resistance has been reported. Recent 
observations in Trinidad indicate that some of the wild species of Gossypium are 
completely immune. The disease has not been seen so far on O. Slocksii, 0. David- 
8onii, 0, Sturtiu and 0. tomentosum. The hybrid of Tomentosum by Egyptian 
shows susceptibility as marked as Egyptian, while the cross of Sturtii by Upland is 
attacked, though not badly. It appears that susceptibility to the disease behaves 
as an almost complete dominant. The only cottons which are attacked at all 
badly in Trinidad are of the Egyptian type, and it has been found easy to isolate 
from crosses of Egyptian by Upland both relatively immune and susceptible 
strains. In Trinidad the genetic constitution of the plant appears to bo far more 
important in limiting attack than environmental conditions. — S. G. Harland, 

{Cf. the article in this number by Sir John Russell, p. 8.) 

90. Cotton Root Rot in Texas. (Abstr. from the Fortieth Annual Rpt. of 
the Texas Agr, Exp. Sla.^ 1927, p. 00.) Infection experiments were carrio/l out 
during the year, the following three methods being tried: {a) by infected roots 
from freshly wilted plants; (6) by pure cultures of the fungus; and (r) by spores 
of the fungus. So far the infected roots of freshly wilted plants have given 
the best results, infection reaching from 70 to 80 per cent. Temperature 
apparently plays no part in infection. 

Considerable work is being carried on with a view to developing strains or 
varieties of cotton resistant to root rot. 

91. Ceylon: Cotton Diseases. (Abstr. from Tech. Rpts. for the Year 1927, 
Ceylonf pp, 2 and 8. ) From this report, a copy of which has recently boon received, 
we learn that during the year under review the following diseases were reported 
as causing injury to cotton: Sore-shin {Mhizoctonia solani). Leaf mildew {Ramu- 
laria areola)^ and Cotton Wilt (Ftisarium vasivfectum). 

92. Burma. Cotton Diseases. By H. F. Robertson. {Rpt. on the Operations 
of the Dept, of Agr. BurtnUyfor the year ended June, .lO, 1927, pp. 11-12. Abstr. 
from Rev. App. Myrol.y vii., Pt. 9.1928, p. 559.) The two fungi associated with 
internal boll disease of cotton {Nematospora gossypii and N. coryli) have been 
found on four other species of wild and cultivated plants. The part played by 
the red cotton bug (Dysdercus cingulatus) remains obscure, but there is little 
doubt that this insect is a carrier of the disease. In connection with these 
investigations an internal bacterial decay of Wagalo cotton bolls was frequently 
encountered, its incidence varying from 7 5 to 17 per cent, of the bolls exjimined. 
It has also been found to the extent of 21 per cent, on Cambodia cotton. A 
root disease of Cambodia cotton is under investigation in the Lower Chindwin 
district. 

93. Burma. Myoologtcal Notes. Abstr. from Int. Rev. of Agr.y xix., 8, 1928, 
p. 745.) The official correspondent to the Institute, Mr. D. Rhind, Economic 
Botanist, Mandalay, reports that the following disease is recorded for the first 
time in Burma : Knehneola gossypii Arth. on Burmese cotton {Gossypium neglectum. 
Tod., var. burmanicn). 

94. What is “Sore-Shin”? By M. Shapovalov. {Phytopathology, 16, 1926, 
10, p. 761. Abstr. from Exp. Sta. Rec., lix., 2, 1928, p. 147.) Attention is called 
to the confusion that is liable to result by designating as sore-shin of cotton only 
those injuries caused by Rhizoctonia solani, as studies made in California and 
Arizona showed that similar lesions wore caused by species of Fusarium and 
other fungi. 
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95. Battsbiosi z>xl Cotoki. (A BActenal Disease of Cotton). By C. Sihilin. 
(Boa. B. Staa. Pat. Veg., N.8., viii., 1. 1928, p. 93-96. Abstr. from Bev. App. 
Mycol.f vii., Pt. 9, 1928, p. 677.) Towards the end of 1927 the author received 
from the Italian Ih'oteotorate of Erythrea, on the Red Sea, a cotton plant pre¬ 
served in alcohol, showing lesion on the stem, branches, and boll (no leaves wm 
present), in the diseased tissues of which an organism which was identified as 
Bacterium malvacearum was abundantly present. 

96. Belgian Congo: Fungi and Insects New to the Colony. By P. Staner. 
(Ira. Bev. of Agr. N.8., xix., 4,1928, p. 399. Abstr. from Bev. App. Mycol., vii., 
P*t. 9,1928, p. 562.) The following fungi new to the Belgian Congo are recorded: 
Cercosporella goasypU^ causing the development of whitish patches on cotton 
leaves; Maraaonia (Maraaonina) sp., causing a brown discoloration of the veins 
of cotton leaves; and Mdanoatroma sp., forming its fructifications on cotton 
leaves previously discoloured by its mycelium. (All the cotton diseases at 
Ubangi). 

97. Aspbbgillus Nigeb, Influence of Tbmpebatubb on. By Rudolf Meyer. 
(Biochem. Z., 1928,198,463-77. Abstr. from Summ. of Curt. Lit., viii., 20,1928, 
A. 32.) The author discusses theories and attempts to obtain mathematical 
expressions for growth. Studies of the influence of temperature on the develop¬ 
ment of Aapergillua niger are described. Curves are given showing dry weight 
against time of growth at different temperatures on culture media containing 
different amounts of nitrogen. The curves show maximum weight values after 
different times of growth. The maximum-value time is a minimum at tempera¬ 
tures in the region of 30® C. Comparisons of the maximum-value time and the 
half-value time variations with temperature show that the variations or the 
quantities are not parallel. The course of the curves depends also on the amount 
of nitrogen source used. Discussing the results, the author points out the need 
fur more exact definition, and shows that such terms as ‘‘ optimum temperature,” 
” maximum yield,” and “greatest velocity of growth” are only relative terms. 
The research conditions should be stated when using these terms. 

98. Aspbuoillus Niger. Acid Formation by. By K. Bemhauer. (Z. 
Phyaiol. Chem.y 1928, 177, 86-106. Biochem. Z., 1928, 197, 278-342. Abstr. in 
Summ. of Curr. Lit., viii., 16, 1928, A. 23, and 19, 1928, A. 29.) 

99. Aspergillus Niger, Acid Formation by. By K. Bemhauer and H. 
Wolf. (Z. Physiol. Chem., 1928, 177, 270-9. Abstr. in Summ. of Curr. Lit., 
viii., 20,1928, A. 32.) 

100. Condition u’HYPoroNiE dbs Cellules AFFECTfcEs par la Mosaiqub 
(Hypotonic Condition of Cells affected by Mosaic.) By J. Dufrenoy. (Comptea 
reudua Soc. de Biol., xoviii., 17, 1928, p. 1499. Abstr. from Bev. App. Mycol., 
vii., Pt. 10, 1928, p. 660.) The cytological examination of epidermal fragments 
of mosaic-infected leaves shows a vesicular modification of the plastids and 
mitochondria of the diseased areas. The staining of the vacuoles by neutral 
red is very irregular in the discoloured areas as compared with the healthy 
ones. Tests showed that the cells of the mosaic tissues are in a hypotonic con¬ 
dition. 

Cf. also Abstracts 6, 21, 27. 

BBEEDINO, GENERAL BOTANY, ETC. 

101. Cotton Breeding. By S. B. Jackson. (Cotton, 92, 1928, 898-99. Abstr. 
from Summ. of Curr. Lit., viii., 19,1928, A. 28.) A report of a lecture on cotton 
breeding and its relation to spinning, in which the author emphasizes the impor- 
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tanoe of planting pure etrain seed. Figures are given showing the proportion 
of ootton of different staples in the crops produced in Texas and Oklahoma, and 
in Georgia. About 20 per cent, was ** untenderable.'* 

102. Bomb Pbboautions obsbkved in Picking Single Cotton Plants fob 
PUBB Line Work. By T. Trought. (Abstr. from Agr, Jour, of India, xxii., 6, 

1927, p. 459.) This note is written to call attention to the real danger that exists 
of stray locks from adjacent plants being included with the cotton picked from 
a single plant selection, which is intended to be the parent of a pure line family. 
It is considered possible that the locks may be brought in by birds, or if plants 
are growing close together there may be some interlacing of branches, with 
the possibility that a lock from one plant may get caught and pulled out of the 
boll by some projection on the neighbouring plant. Such stray looks would 
almost inevitably be included by the picker when picking the plant unless definite 
precautions were taken to avoid this. 

The author describes the method in use for picking single plants of pure lines. 
Calico bags are used with a double compartment, one side being for natural locks, 
and the other for self-bred locks. The dividing partition projects somewhat 
from the mouth of the bag. In picking a single plant, two men gently hold back 
the adjacent plant, leaving the plant to be picked well separated from the others. 
A third man picks first the naturally fertilized bolls, and stringent instructions 
are issued that only locks which are actually in place in the boll are to be picked; 
these must come from the “ heel ” of the boll. For the self-fertilized bolls, these 
are all labelled at the time of sclfing, and the whole boll and peduncle is picked 
with its label, into the “ selfed ” compartment of the bag. These are checked 
later in the laboratory, and an opportunity is thus given of detecting and even 
retrieving mistakes. 

103. A New Variety op Cotton from Cutna. By J. B. Grilfing. (7. of Hered., 
vol. xviii., No. 11, 1927, p. 496. Abstr. from Jnt. Rev. of Agr., xix., 8, 1928, 
p. 723.) The new variety, known as the “ Million Dollar,’* is the progeny of a 
single plant discovered by the writer in 1919 at Woosung, near Shanghai. Whereas 
the eommon Chinese cotton has three locks, the “ Million Dollar ” under favour¬ 
able conditions has over 60 per cent, of the bolls with four or five looks. The 
lint is from 1 to 1 inches in length, remarkably soft, fine, white, and of high 
breaking strength. The lint percentage ranges from 31 to 33; the lint index 
(grams per 100 seeds) from 4 0 to 4 5; the weight of 100 seeds from 8 to 10 grams. 
This variety can thus be favourably compared with American Upland, and with 
Trice, an American cotton acclimatized in Chma. 

104. Trellisino Cotton. A Convenient Method of Handling Breeding 
Plots. By G. J. Hamson. {J. of Herai., 19, No. 7, 1928, p. 325.) Cotton 
tends to rank growth in the irrigated valleys of the South West, and trellising it 
with a single strand of stretched wire has proved very useful in preventing the 
mingling of the plants. 

105. The Fruiting Habits of the Cotton Plant. By T. S. Buie. {Jour, 
Amer. Soc. Agron., xx.. No. 3, 1928, p. 193. Abstr. from Exp. Eta, Rec,, fix., 5, 

1928, p. 434.) Factors involved in the production of fruit in the cotton plant 
have been studied by the South Carolina Experiment Station with particular 
reference to environmental factors concerned with earliness. 

Flowers blooming early in the season at Clomson College seemed to have a 
much better chance of developing into open boils than those appearing later. 
The peak of fiowering was attained during the fifth to sixth week of fruiting 
under conditions prevailing from 1923 to 1925. It was noted that varieties 
producing a large proportion of their fruit early in the season bore few fiowers 
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Ute m the season, and vice versa. Plants from early plantings tooklonger to begin 
fruiting, but produced more flowers early in the season* Closely spaced plants 
fruity early, although not necessarily bearing more bolls. A greater reproductive 
activity was stimulated by removing the flowers. 

Further studies at the Pee Dee Substation, supplementing those reported by 
Warner (c/. Abstr. 66, vol. v., of this Review), indicated that phosphorus seems 
to hasten the fruiting of the plant. Nitrogen on the particular soil did not 
have much effect in stimulating the production of early fruit as compared with 
cotton on infertile soils. Potassium under the conditions prevailing increased the 
number of flowers borne before midseason, and slightly decreased the percentage 
of total yield obtained at first picking. 

106. Memoirs of the Cotton Research Station, Trinidad. (Pubd. by the 
Empire Cotton Growing Corporation. Price 28. 6d., post free.) These Memoirs 
will appear in two series-—A. Onotics; B. Physiology—and each series will be 
numbered consecutively. The first number of series B., Physiology, has recently 
been issued, and contains the following papers reprinted from the Annals of 
Botany. 

Studies on the Transport of Carbohydrates in the Cotton Plant. By 
T. G. Mason and E. J. Maskell. 

I. A Study of Diurnal Variations in the Carbohydrates of Leaf, Bark, and 
Wood, and of the Effects of Ringing. A summary of this paper has already been 
included in vol. v. (see Abstract No. 342, p. 206.) 

II. The Factors Determining the Rate and the Direction of Movement of 
Sugars. The aim of the work reported in the present paper was to obtain in¬ 
formation concerning the laws governing the transport of carbohydrates in 
the cotton plant. The methods employed consisted essentially in the deter¬ 
mination of the amounts of carbohydrate moving under specified conditions, 
and of the concomitant variations in space and time of sugar concentration in 
the conducting tissues. 

The general conclusion is reached that longitudinal transport of sugars takes 
place mainly in the sieve-tubes, and is, except as regards absolute rate, analogous 
to movement by diffusion. Interchange between the leaf and the bark, the 
bark and the boll, the bark and the wood, and between the sieve-tubes and the 
parenchyma of the bark, also appears to follow a diffusion pattern. 

107. Studies in Gujarat Cottons. Pt. V. Variability in Certain Economic 
Characters, particularly in Seed Weight and Weight of Lint per Seed 
in Pure Strains of Broaoh-Deshi Cotton. By M, L. Patel and H. H. Mann. 
{Mems. of the Dept, of Agr. in India, Botanical Scries, xv., 7, 1928.) The con¬ 
clusions that have boon reached regarding the causes of the variability of seed- 
weight and lint-weight per seed in pure strains of Broach-doshi cotton are as 
follows: 

1. The seed-weight and lint-weight per seed from flowers opening on a single 
day are a little less variable than from the whole of the flowers of a strain. This 
does not account, however, for more than 10 per cent, of the total variability for 
lint-weight, and for more than 12 per cent, of the total variability for seed-weight. 

2. The time required for the maturation of the boll would seem to be dis¬ 
tinctly but feebly correlated with the seed-weight, though the relationship may 
easily be swamped by seasonal factors. As regards the lint-weight per seed, the 
time required for maturation of bolls also affects the weight, and in fact, to a 
greater extent than with seed weight. This may also be largely swamped by 
seasonal factors, as ocourred at Surat in 1924-25. 

3. The kind of branch on which the bolls are borne has no relationship with 
the seed-weight, while with the lint-weight per seed the position is doubtful. 
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T]|6r6 ifl ayidenoe, however, that the bolls arising indirectly from primary mono¬ 
podia give leas lint per seed than other bolls from the same plants. The variability 
within the produce from fnimary fruiting branches is higher than that from 
other branohes. 

4. There seems a definite relationship between the length of intemodes on 
the branches, and the seed-weight and lint-weight per seed on the bolls borne 
at the succeeding nodes. The seeds from bolls borne after long Intemodes are 
heavier and the iLit-weight per seed is also greater. 

6, The number of seeds in the boll (except in extreme cases) has not given 
a clearly marked effect on the seed-weight and weight of lint per seed, except 
in certain strains (e.p., Selection II.). 

6. Seeds from four-celled bolls are usually somewhat lighter than those from 
three-celled bolls. The lint weight per seed is, however, slightly greater in the 
case of four-colled bolls. The connection is not, however, very certain in the 
latter case. 

The above conclusions relate to an early stage of the enquiry; the results 
reached in the later part of the investigation are now added. Those mainly 
concern the effect of the position of a boll in connection with the scaffolding 
of the cotton plant on the seed-weight or the weight of lint per seed of the cotton 
produced. This question of position relative to the general structure of the 
plant seems a very important factor in determining the variability of the charac¬ 
ters studied. Generally, there seems a marked tendency for both the characters 
to decrease in the later developed parts of the plant, and in the younger parts 
of branches. This is specially marked in the case of sympodial branches. The 
extent of decrease is also very high on this kind of branch. This loads one to 
conclude that a t 3 rpe of plant should be preferred which has numerous short 
B 3 Ttnpodia rather than the one which has a limited number of long fruiting branches. 

There is another important point besides the variation and the extent of 
variation above stated—viz., whether the change in the seed-weight and the 
weight of lint is similar, or, in other words, whether the ginning percentage 
remains constant. No definite conclusion may be reached, but there seems 
to be a tendency for the lint-weight per seed to diminish faster than the seed- 
weight— i.e.y for the ginning percentage to be loss on the younger parts of shoots. 
The strains differ as to this feature, and certain among them, notably I-A Cylin¬ 
drical Boll and B.D-4, show the opposite tendency, particularly the former. 

Out of the several characters studied for variation from boll to boll, it is 
concluded that the weight of seed-cot ton per boll varies the most, while the 
maturation period varies the least. 

108. Cotton. Effect of Self-Pollination. By G. L. Kottur. {Nature^ 
122,1928,314. Abstr. from Summ. of Curr. Lit., viii., 19,1928, A. 28.) Kumpta 
cotton {Oossypiiim herhaceum) yielded in 1915 one pure strain which has since 
been continued by the use of sclfed seed. During the last season the strain was 
thoroughly examined for height of plants, total length of limbs, sterility of the 
anthers, shedding of flowers, number of bolls per plant, yield of seed cotton per 
plant, ginning percentage, sta pie length, and seed weight. There was no deterior¬ 
ation in any of the above cliaracters, so that apparently twelve years’ selfing 
has no injurious effect in cotton. The explanation of the fact that a variety 
sometimes yields more than its pure line which is selected for yield is to be 
found in the hybrid vigour of the i\ plants appearing in the open pollinated seed 
of the variety, not in the deterioration of the selection duo to selfing. 

» In connection with the above article the follt>wing note from J. B. Hutchin¬ 
son, Assistant Geneticist, Cotton Research Station, Trinidad, appeared in 
Nature of November 10, 1928: “ In Nature of September 1, 1928, p. 314, 
Mr, G. L. Kottur distinguishes between * the deterioration of a selection due 
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to lelfing ’ Mid ‘the hybrid vigour of the Fi pkute/ Surely, on wbntevur 
theory we interpret hybrid vigour, both phenomena are manifeetafioiie of ft. 
To attribute to hybrid vigour the greater yield of a varicfty over ita pure line 
selected for yield is therefore illogical if it is maintained that there is no reduction 
in vigour on selfing.** 

199 . Thb Touohitsss of CJotton Bolls m Bblation to Age a»d NtTTBiBKT 
Supply as Mbasueed by Pebssube Tests. By G. M. Armstrong. (Abstr. from 
JowTn of Agr, Res., 86, No. 12,1928, p. 1011.) Cotton boll size, wall thickness and 
toughness, as measured by resistance to needle puncture, have been stuped on 
bolls of several ages from different varieties grown under two conditions of 
fertility. The tests were conducted during three seasons of growth. 

There was an increase in toughness of boll wall to about twenty-one days, at 
which time the bolls had practically attained their full size. After this time 
the age of the boll was not a chief factor. 

The conditions during the developmental period probably influence the 
relative toughness of walls, as shown by the generally more tender bolls in the 
later series of 1920 contrasted with the tougher bolls in some of the late series 
of 1924. 

The conditions of fertility may be reflected in the resistance to puncture 
if the contrast in fertilit}’' conditions is sufficiently groat. 

Varietal differences in toughness of wall are evident, though not constant. 
Bolls of Webber were toughest late in the season of 1924, and in general through¬ 
out the seasons of 1925 and 1926. The relative toughness of the bolls of Dixie 
Triumph and Cleveland 12 at different ages was variable. 

The bolls of Webber are, in general, largest and the walls thickest. 

No close correlation was found between boU size, wall thickness, or wall 
toughness, and the percentage of cotton loss from boll-weevil attack as studied 
by Fenton and Dunnam. 

110. Plant Physiology. {New Jersey Sia. Rpt., 1927, p. 30. Abstr. from 
Exp. Sta. Rec., hx., 4 , 1928, p. 321.) Investigations of the influence of light 
intensity on the H-ion concentration of plant tissue fluids. 

111. Cotton Haie Sections. Cutting. By J. Kisser. {Faserforschung, 192S, 
6,233-238. Abstr. from Summ. of Carr. Lit., viii., 16,1928, A. 23.) A technique 
for cutting very thin cross and longitudinal sections of cotton hairs is describe. 
Cross-sections up to 4/x thickness can be obtained by embedding in paraffin and 
cutting with an oblique instead of a square-set knife, and to obviate difficulties 
due to the sections rolling in on the knife the blade is wetted with water containing 
soap or gelatin. Longitudinal sections up to thickness are prepared by the 
celloidin-parafiin method, using a small cardboard frame to stretch the hairs 
before embedding. 

Cf. also Abstracts 16, 33. 

CHEMISTRY AND PHYSICS IN THEIR APPLICATION TO 
COTTON PROBLEMS. 

112. A Comparative Study op the Methods of Peepaeation of the Soil 
FOE Mechanical Analysis, with a Note on the Pipette Method. By A. N. 
Puri and B. M. Amin. {Bull. 175 , 1928, of the Agr. Res. Inst. Pusa. Obtain¬ 
able from the Govt, of India Central Publications Branch, Calcutta. Price 
As. 4, or 5d.) 

118. Dye Adsorption by Hydrous Alumina in Soils. By H. H. Croucher* 
(Jour, of Agr. Science, xviii., Pt. 2, April 11, 1928.) 
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114. Tna MaAsrEmraiw of “ Suotioh Fobobs ** in Colloidal Soils. By 
p. Hardy. (Soil Science, xxiv,. No. 1, July, 1927.) 

116, The Diteemination of the Electrical Condtjctivity of the Aqueous 
Extract of Soil as a Rapid Means op detecting its Probable Fertility. 
By A. Sen. (Mems. of the Dept, of Agr. in India, Chem. Series, ix., 8, 1928. 
Obtainable from Govt, of Ind. Central Pubns. Branch, Calcutta. Price As. 4, 
or 6d.) 

116. Cleaning Machines. W48Tb Produced. (Cotton, 1928, 92, 915-6, 
Texas Textile Asscn. Abstr. from Summ. of Curr. Lit., viii., 19, 1928, F. 40.) 
The results of tests made in six mills on the percentage of waste taken out at 
the different opening machines are tabulated. 

117. Opening Machine. Description. By L. Schorsch. (E.P. 292472 of 
June 18, 1927. Goerkau, Czecho-Slovakia. Abstr. from Summ. of Curr. Lit., 
viii., 19, 1928, F. 40.) In an arrangement for removing from fibrous material 
both the impurities which are loosely mixed with it, and those which adhere to 
the fibres, the material is fed by a hopper feeder to a boating maohino and is 
transferred by an intermediate feeding device to the apron of a cleaning machine 
delivering to cages. In the cleaning machine the apron delivers to a feed roller 
and pedals, or to two feed rollers. The material may pass contmuously through 
two sets of beating and cleaning machines, or the cleaning machine may be 
duplicated. The cleaning machine may deliver to a device wliich lays the 
fleece transversely in overlapping folds on an apron leading to a lap roll. 

118. Combination Opening Pr.,ANT. Description. (Saco-Lowell Shops, Text. 
World, 1928, 74, 847-9. Abstr. from Summ. of Curr. Lit., viii., 80, 1928, F. 42.) 
The machine consists essentially of a feeder, two Buckley sections, a second feeder, 
and a blade section. A rak(‘ is located in the second or intermediate hopper, and 
is connected through suitable linkages to the shipper of the cone belt, which 
controls the speed of the first feeder. The control of the stock level in the 
intermediate hopper is thereby made automatic, anvl any variation Ls compensated 
for by a variation in the feed of the first feeder and feed rolls. The rolling action 
of the stock against the rake is claimed to prevent lap formation, and aids in 
giving the desired mixing effect necessary for proper blending. An evener 
before the blade beater in turn controls the speed of the second feeder. The 
new single process saves labour and gives a lap of improved quality. An extract 
is given from the Saco-Lowell BvlUtin describing in detail the development 
of the one-process opener. 

119. Setzer Opener. Description. By Rud. Mittor. (Lnpziger Monats. 
Text.-Ind., 1928, 43, 322-4. Abstr. from Summ. of Curr. Lit., viii., 20, 1928, 
E. 42.) The machine has a large drum and a smaller drum excontrically arranged 
within it, both drums revolving with the same circumferential speed and carrying 
carding needles having the same spacing. The noodles are tangentially arranged 
so that they penetrate vertically a cotton lap fed by a feed roller. The needles 
of the large drum are grooved, and the needles of the small drum, which have 
a circular cross-section, catch in the hollow channel The needles penetrate the 
lap together, then with further rotation of the drums the needles of the inner 
drum separate from those of the outer drum, and in so doing draw out and open 
the cotton at a speed which is only a fraction of the circumferential speed of the 
drums, so that there is no danger of damage to the cotton. The mass of fibre 
is retained by the needles of the outer drum, a clearer roller being provided to 
remove any fibre adhering to the inner drum. The cotton is subsequently 
combed and stripped by carding rollers and carried forward by a current ot air 
to a sieve drum, where it is formed into a lap for the carding engine. The rate 
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of opening of the cotton increaeoB with the difference in d irnn etei * of the drums. 
For short material which is more easily opened, the inner dmm oan be s ma l ler 
than for long material, 

120. The FouKDaTion of Yarn-Steenoth and Yarn Extension. Ft. I. 
The General Problem. Pt. II. The Relation of Yaen-Strenoth to Fibee- 
Steenqth. By A. J. Turner. (Bull, No. 12, Tfich. Ser., 7. Indian Central 
Colton Committee, 1928.) Part I, —It is pointed out that ultimately the values 
which may be obtained for the strength and extension of a yam depend on 

(1) the fibre oharactors, (2) features of yam structure, (3) sampling methods 
and errors, and (4) the conditions of testing. 

Part II. —Reference is made to the question whether yams break by fibre- 
fracture or by fibre-slippage; full extracts from the works of Monie and Bowman 
are given to show the work which they each carried out and the views they 
held, and a sliort account is also included of the work of Miss G. G. Clegg. 

The following factors, which appear to be the cause of the deficiency of 
actual yam-strength, as compared with that calculated from the fibre-strength, 
are discussed in the light of the knowledge available: 

(1) In testing yarns for strength the fibres are tested as groups. 

(2) In a yam the fibres lie spirally. 

(3) The torsional forces arising from twist in a yarn may weaken the fibres 
under tension. 

(4) Towards their ends the fibres in a yam do not bear a load equal to their 
strength. 

(6) Only part of a fibre is tested in the fibre-strength tost. 

(6) Imperfect yam structure resulting from (i.) variation of count, (ii.) im¬ 
perfect mixing of the fibres, (iii.) variation of twist, and (iv.) imperfect “ lie ** 
of the fibres. 

(7) Inequality of stress distribution betweem the axial and superficial fibres. 

It is pointed out that these weakening factors are to some extent counter¬ 
balanced by a pseudo-strengthening factor due to the fibres being non-uniform, 
as a result of which the doubling together of the fibres may cause the weak places 
in some fibres to bo supporteti by strong plactnj in others. 

From a consideration of the combined effects of all those factors, the con¬ 
clusion is drawn that the yam-strength must depend in some manner on the 
fibre-strength; and that while it is not at present possible to assign definite 
magnitudes to these various factors, it is yet easy to understand why only a 
small proportion of the strength of the fibres is apparently used in a yam oven 
when the breakage of the yarn is due at least as much to fibre-fracture as to 
fibre-slippage. 

121. The Effect of Different Spindle Speeds on the Results of Spinning 
Tests. By A. J. Turner. (Bull. No. 14, Tech. Ser. No. 9, Indian Central Cotton 
Committee, 1928.) All the yarns spun in the present tests have been within 
the spinning capacities of the cottons; the results obtained at the high spinning 
speed are identical with those at the low spinning speed. Hence there is every 
justification for using the higher spindle speeds in the spinning tests on the 
standard Indian cottons. For the reasons given it is clear that if a cotton is 
being spun near its spinning limit, an increase of spinning speed will cause an 
increase in the number of spinning breakages, owing to the increase caused in the 
winding-on tension. Unevenness of yarn has to be avoided not only because 
of its intrinsic undesirability, but also because it leads to more spinning breakages 
and a lessened production; any factor contributing to unevenness should therefore 
be avoided. Excessive speed in machinery may cause the rollers to vibrate 
in their necks and pluck '' at the roving; this will cause unevenness in the yam. 
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iind consequently more spinning breakages: thus there is a mechanical limit 
to the speed of the ring frame, though this limit will of course be higher for 
machinery in good condition. But if the counts of yam being spun are well 
within the limits of the capacity of the cotton, there is no disadvantage 
in spinning at the highest possible speed, for an increased production is then 
obtained without any sacrifice of the good qualities of the yarn. 

122. Thb ErFicrr of using Unbalanced Drafts instead of Balanced Drafts 
IN THE Spinning Preparation for Spinning Tests. By A. J. Tumor. (Buli, 
No. 15, Tech. Scr. No. 10, Indian Central Cotton Committee, 1928.) From the 
tests made on no less than eight cottons of widely varying character, the conclusion 
is reached that a comparatively wide variation isposaible in the scries of drafts used 
in spinning testa without affecting to any appreciable extent the results obtained. 
The usual procedure at the Technological Laboratory of spinning three different 
counts (208, 308, and 40s) from one set of rovings is completely justified; and 
it follows that in a mill where it is occasionally necessary to spin counts decidedly 
higher or lower than the customary, but where it is not worth while laying down 
a special mixing for the different counts, it is possible to obtain the higher or 
lower counts merely by changes in the ring frame. This means that a groat deal 
of time can be saved by not making any changes in the preparation machinery 
for the change of counts. 

123. Cotton Waste Spinning. English and Continental Methods. By 
J. Reed. (Abstr. from the Jovr. of Text. Inst., xix., 10, 1928, P. 205.) An 
interesting paper read by Mr. J. Reed, of Messrs. Platt Bros, and Co., Oldham, 
at the Autumn Conference of the Textile Institute held at Bury. Mr. Reed 
advocates greater attention tt) the cotton waste whieh lies ready to hand for 
everyone, and which can be spun into j^arns of quite useful nature. 

124. The Tension in a Single Warp Thread during Plain Weaving. By 
A. E. Owen. {Sthirley Inst. Mems., vol. vii., August, 1028.) 

125. The Relation between Atmospheric Humidity and the Breaking 
Strength and Extensibilities of Textile Fabrics Before and After 
Weathering. By A. J. Turner. {Jour, of Text. Inst., \ix,, 4, 1028, T. 101.) 

126. Bleaching Cotton Fabrics: Blue Bender Cotton. By W. Scholcs. 
{Text. Merc., 1028, 78, 148-9. Abstr. from Jour, of Text. Inst., xix., 8, 1928, 

A. 286.) A report of a lecture and discussion on the bleaching of cotton piece 
goods. One of the chief problems is the bleaching of cloth containing cheap 
low-grndo cottons, often of the “ blue bender ” type. The loot urer consideis that 
there are possibilities m relation to this clas.s of cotton, and that the discovery 
of an effective method of dealing with it would make a real contribution to the 
solution of certain problems of the weaving industry. 

127. The Chemical Analysis of Cotton. XVITI. The Determination of 
Cellulose by Oxidation with Chromic Acid. By C. Birtwcll and B. P. 
Ridge. {Shirley Inst. Mems., vol. vii., August, 1928.) 

128. The Chemical Analysis of Cotton. XIX. The Action of Sodium 
Hydroxide Solutions on Modified Cotton Cellulose at the Ordinary 
Temperature. By C. Birtwcll, D. A. Clibbens, and A. Geake. {Shirley Inst. 
Mems., vol. vii., Aug^ist, 1028.) 

'129. Cotton Seed Products. Moisture F<»ttmation. By W. H. Irwin. 
{Oil and Fat Ind., 1928,5,124-9. Abstr. from Summ. of Cvrr. Lit., viii., 19,1928, 

B. 96.) A study has been made of a modified Kingman <listillation method and 
of an oven method, using a jacketed oven with'a glycerol solution^in the jacket 
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elcotrioaliy lieated, for notoiatiire determinations on cotton seed* inoatf and 
calce. A sketch of the oren, with practical details, is provided. It is recom¬ 
mended that the jacketed oven method be adopted as standard, the drying time 
to be fixed at three hours* It is suggested that the Kingman distillation method 
be used in special cases where, for any reason, a distillation moisture method 
appears advisable. 

180. A Simple Method for Determining the Oil Content of Seeds and 
OTHER OiL>B earing Materials. By D. A. Coleman and H. C. Fellows, iU,8» 
Dept. Agr. Tech. Bull. 71,1928. Abstr. from Exp. SUi. Rec., lix., 6,1928, p. 416.; 
The procedure here proposed is that of Wesson {Cotton Oil Frees, 4, No. 3, 1920, 
p. 70) with some modifications of the technique. Wesson’s method consists 
essentially, as summarized in the present paper, of the treatment of a weighed 
quantity of the cottonseed meats or ground meal with a definite quantity of the 
solvent for a time sufficient to insure solution of the oil, after which a filtered 
portion of the oil solution is examined in a refractomotor, the oil content being 
read off from a standard table prepared for this purpose. It is stated that the 
necessary solvent characteristics were found in an impure monr>chlornaphthalene 
known to the trade as halowax, grade No. 1000 or No. 1007. A specific gravity 
of approximately 1*26, a boiling point of 350° C., with a refractive index of 
approximately 1*63600 at 25°, are assigned to this preparation, and it is said to 
have a low coefficient of expansion and to bo non-inflammable. 

The adaptation of the method to other oil-bearing seeds is reported. 

Cy. also Abstracts 6, 22. 


CO-OPERATION. 

181. Co-operative Marketing. By Dr. H. Sinha. (Abstr. from Trop. Agri- 
cultunst, Ixxi., 8, 1928, p. 101.) Includes sections on the work of the American 
Cotton Growers’ Exchange, the Marketing of Cotton in India, and Cotton Sale 
Societies in India. 


LEGISLATION. 

182, Southern Rhodesia. Government Notice No. 597 of September 7,1928, 
cancels Government Notices Nos. 86 of 1923, and 289 of 1921, and restricts the 
importation of cotton and cotton seed into Southern Rhodesia except under 
permit granted by the Minister of Agriculture and Lands, and subject to such 
restrictions and conditions as ho may deem necessary. 

188. Spain. Information received from the Dept, of Overseas Trade is to the 
effect that the Madrid Gazette of October 3 published the text of a Royal Decree 
numbered 1662, and dated September 29, providing for the renewal, for a further 
period of five years, of the credit of two million pesetas annually granted by 
Royal Decree of October 11, 1923, for experimental cotton cultivation in Spain. 

134. Tanganyika Territory. Government Notice No. 72 of May 17, 1928, 
enacts that every purchaser of cotton grown by natives in the Morogoro or Kilosa 
districts shall pay a fee at the rate of a half cent per kilogram for all cotton 
purchased by him. Such foe to be paid to tho District Officer at the end of every 
fourteen days after the date of the commencement of cotton bu 3 ring at markets, 
accompanied by a return giving the total quantity of cotton, in the different 
qualities, purchased in such period. 

136. Tanganyika Territory. Government Notice No. 73 of May 23, 1928, 
enacts that the fees set forth in the Schedule to the Cotton (Fees) Rules, 1927, 
shall be payable for the year ending March 31, 1929. 
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13 $. UOAVOA. TbOB Cotcon (Cabs oy Cotton Plots) Bulbs, July 3, 1928. 
These rules provide that should a chief be of opinion that any cotton plot is in 
ftuoh a condition that it is harbouring or is likely to harbour inseota harnifnl to 
potton or that it is or is likely to be a cause o^ disease to neighbouring cotton 
nlots he may direct the occupier of such plot to do what is necessary to remedy 
such ’dangerous condition. Failure to comply with such request without 
reasonable excuse is punishable by fine. 

187. West Indies. St. Luoia. (Abstr. from the Rpt, on the Agr. Dept., 1927, 
p. 12, recently received.) To prevent the introduction of dangeruus pests and 
diseases into St. Lucia, the following prohibition is in force in regard to cotton: 

“ Cotton seed and all parts of the cotton plant are entirely prohibited except 
under licence, and subject to heat or fumigation treatment on arrival.” 

MISCELLANEOUS. 

138. The British Cotton Indostrv Research Association. Report of the 
Ninth Anmial General Meeting. After a general introduction by the Chairman, 
Mr. Kenneth Lee, in which among other things he itemizeil the need for greater 
financial support, Br. Pifkard, the Birector of Kesoarch, gave a general account 
of the aims and policy of the staff of the Institute. He stated that they were 
endeavouring to increase the efficiency of cver}^ process, and to reduce as much 
as possible to figures what had hitherto been ” the exporieiiee of the practical 
man.” (This is the general tendency Avith all applications of science, and is 
strikingly shown in the way in which science is catching up in agriculture with 
the experience of generations of agriculturists.) Br. Pickard wont on to give 
examples of the way in which the work of the Institute was proving of great 
benefit to the practical worker. 


ERRATA. 

Cotton in the Punjab. By Trevor Trought. Vol. \ p. 230, line 27, for 
“ without leaf spot,” read “ without petal spot ”; p. 231, licading of table, lino 2, 
for “ 1906 ” road “ 1925 p. 235, Uno 5. tor “ 30" i rea<l “ 30" C.” 


VI. I 
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We have to acknowledge the receipt of the following publications for the Library. 

From the Research Station^ Long Ashton, Bristol, 

SwAEBBiCK, T.; Factors Governing Fruit Bud Formation: VIII. The Seasonal 
Elongation Growth of Apple Varieties on some Vegetative Root Stocks, 
and its Possibh' Relation to Fruit Bud Formation. 

SWARBRTCK, T.: The Healing of Wounds in Woody Stems : II. Contributions to 
the Physiological Anatomy of Ringed Apple Shoots. 

SWABBKICK, T.: Studies in the Physiology of Fruit Trees : I. The Seasonal Starch 
Content and Cambial Activity in One- to Five-Year-Old Apple Branches. 
SWARBRICK, T.: Studi(s in the Physiology of Fruit Tyrees: [1. The Effects of 
Ringing, Double Ringing, and Disbudding upon the Starch Content and 
Cambial Activity of Two-Ycar-Old Apple Shoots. 

From the Welsh Plant Breeding Station, Vniversity College of Wales, Aberystwyth, 

Series C., No. 1, Season 1920: “ I. Variety Trials with Oats.” 

“ II. Rust Resistance Trials with Wheat.” 

” III. Incidence of Fungus Diseases on the Cereal Plots.” 

“ IV. Appendix; Variety Trials with Oats in the Counties.” 

Series C., No. 3, Season 1921-22: “ Preliminary Investigations with Oats.” By 
Martin G. Jones. 

Series H., No. 3, Season 1920-23: “ Seasonal Productivity of Herbage Grasses.” 
By R. G. Staplcdon. 

“ The Nutritive Vahu of Grasses as shown by th(‘ir Chemical Composition.” 
By T. W. Fagan and II. T. .lones. 

“ Productivity of Different Strains and Nationalities of Rod Clover.” By 
R. D. Williams. 

“ A Note on SubttTranean Clover.” By R. D. Williams and W. Davies. 

“ Grassland and the Grazing Animal.” By R. G. Stapledon et al. 

Series H., No. 4, Season 1921-24: “Studies eoncerning the Pollination, Fer¬ 
tilization, and Breeding of Red Clover.” By R. D, Williams. 

Series H., No. 5, Season 1925-2(>: “ The Animal Complex and the Pasture 
Complex.” By R. G. Stapledon et al. 

Series H., No. b, Season 1923-20 : “ Seeds Mixture Problems.” By R. G. 
Stapledon tl al. 

Series H., No. 7, Season 1919-26: “Red Clover In\estigntions.” By R. I). 
Williams. 

Series H., No. 8, Season 1921-28: “Seeds Mixture Problems: Competition.” 
By R. G. Stapledon and W. Davies. 

From Estados Vnidos Mexicanos, Seentaria de Agricultura y Fomento. 
Boletin Mensual, Nums. 6 y 7, Junio y Julio de 1928. 
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PERSONAL NOTES 

APPOINTMENTS. 

In addition to those mentioned in the October issue of the Review, the follow¬ 
ing holders of Senior Studentships last year have received appointments as under: 

Egypt. 

Mr. R. I. Nel has received an appointment in the Plant Protection Section 
of the Ministry of Agriculture, Egypt. 

Northern Rhodesia. 

Mr. W. Allan, who was reported in the last issue as having been appointed 
Agricultural Entomologist in Jamaica, has in place of that appointment accepted 
an entomological post at the Government Agricultural Experiment Station, 
Mazabuka, Northern Rhodesia. 

Tanganyika. 

Mr. R. M. Maynard has secured an appointment as a District Agricultural 
Officer in Tanganyika. 


OFFICERS ON LEAVE. 


When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonics, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would bo so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officiTs themselves, and of giving 
the latter the opportunity of meeting Avith one another. A further courtesy 
would bo conferred if the officers IhemHclves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
corner of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the colonies. 

At the date of writing, the following officers are on leave in England from 
eottoD-growing countries: 


Fiji 

(h>ld C^oast 

99 

99 99 

Nigeria .. 
Sierra Leone 
Tanganyika 

ff 

Uganda 

99 

Zanzibar 


Mr. E. Whittenbury. 
Mr. R. (\>ull. 

Mr. \\^. T. O. Maidment. 
Mr. B. T. Steemson. 
Mr. W. B. Dowson. 

Mr. D. C. Edwards. 

Mr. L. C. Edwards. 

Mr. C. B. Garnett. 

Mr. E. G. Staples. 

Mr. H. "J'. Wicldiam. 

Mr. J. R. P. Sopor. 


The following officers of the Corporation’s staff abroad are on leave in this 
country: 

Nyasaland.Mr. H. C. Ducker. 

Southern Rhodesia .. .. .. Mr. J. E. Peat. 


Punted iu Great Britain by BilUng autl Sons Ltd., Guildford and K*hcr. 
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COTTON IN CEYLON 


F. A. STOCKDALE, C.B.E., 
Director of AgricuUwe, Ceylon (retired). 


Thb earlier efforts at the cultivation of cotton in Ceylon were made 
in the North Western and North Central Provinces. Fair crops 
were raised, but difficulties were experienced with insect pests and 
with the uncertain and irregular rainfall in those Provinces. Small 
trials i^isiugurated by the Ceylon Agricultural Society indicated that 
greater success was to be expected in the Hambantota district of the 
Southern Province, and the following brief account of the work in that 
Province during the past seven years records the experiences gained. 

An Experiment Station of sixty acres, subsequently extended to 
seventy-two acres, was opened at Ambalantota in the Hambantota 


Averages of— 

lAangahatota 
(14 Years). 

Mamadola 
(33 Years). 

Ambalantota 
(6 Years). 

Hambantota 
(69 Years), 


In. 

Days. 

In. 

Days. 

In. 

Days. 

In. 

Days. 

. 

446 

10 

6-09 

9 

1-76 

3 

3-26 

8 

May. 

3-21 

8 

3-16 

8 

3-66 

6 

3-20 

8 

June. 

1-81 

8 

2-61 

9 

3-36 

8 

2*40 

9 

July. 

2-64 

7 

2-21 

7 

246 

6 

1*76 

7 

August 

114 

3 

1-21 

4 

0-94 

6 

1-23 

6 

September .. 

2-72 

7 

2-82 

8 

3-70 

8 

2*60 

8 

October 

7*23 

13 

MMm 

12 

4-89 

9 

4-80 

11 

November 

mm 

15 

6-99 

13 

6-21 

11 

6-88 

13 

December 

6-92 

12 

6-68 

11 

4-84 

8 

5*34 

10 

January 

3-73 

9 

3-74 

7 

4-69 

6 

3-62 

7 

February 

141 

4 

1-96 

4 

1-68 

3 

1-43 

4 

March 

5-91 

10 

3-5S 

7 

3-68 

9 

2-60 

6 

Total .. ..j 

60-10 

106 

46*30 

100 

43-36 

82 1 

38-80 

97 

& m b e r t o j 

80*03 

60 

28-48 

66 

26-81 

45 

24-47 

63 
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in 1921, w4 imaO^ ftteUonA wm tabiaqimlfy caMbfiMi 
at BnibSipilaya, Bata^ata, Hidd^uja, and Dabasrila* Bn > bil i |ii%a 
ii situated within the ProTinoe of SabaTagamtiwa, bat with the 
exertion of a higher rainfall its oiimate approximates to that of the 
Hambantota district. The rainfall letoms for stations in the Ham** 
bantota district are given on p. lOl. 

The actual rainfall returns during the cotton-growing season 
(September to March) for the years 1921-1928 at Ambakntota 
Experiment Station have been as follows: 



March .. 


2-56 1 0 85 9 08 6-86 0-81 12-15 1-50 


The rains in September are required for cultivation preparatory 
to sowing, whilst heavy rains in January bring about flower-bud 
and boll shedding, and rains in March spoil the quality of the picked 
cotton. The Ambalantota Experiment Station is situated on a 
heavy alluvial soil, and in consequence the best yields of cotton 
have been secured during dry years. The soil is heavier than the 
bulk of the soils on \vhich cotton has been grown in the district. 
These soils range from sandy loams to clays, but in general require 
a heavier rainfall than Ambalantota for maximum crop production. 
In all cases the top soils overlay subsoils of clay, and these subsoils 
retain moisture satisfactorily. Where the soil proper is shallow, 
water-logging is noticeable during the rainy season, and such areas 
have naturally to be avoided for cotton cultivation. 


Cultural Work. 

The work at Ambalantota has included a series of cultural trials. 
Tractor ploughing and harrowing have been carried out during 
various seasons, as well as ploughing and cultivation with cattle- 
drawn implements. As the result of these trials it has been established 
that work can be done more economically by means of cattle than 
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aro to be secmred, eai^ 

|dfi«m^UAg ift dei^ble. The cotton harvest of the first picking is 
oompkted briore the end of April, and during the months of April- 
Jxitf there is generallj sufiScient rain to make cultivation operations 
possible. The implements found the most suitable are Bansomes’ 
Victory and Ceres ploughs, followed by tooth and disc harrows. The 
Victory plough is suitable for average seasons, but in some years and 
on some lands it is not sufficiently heavy, and a heavier type of 
plough is required. It is, however, the plough most suited for the 
tjpe of animals available, although in some cases the Ceres has proved 
to be the more satisfactory, as the local animals are generally small. 
It has been the aim of the trials to select a plough which was capable 
of satisfactory work under average circumstances, and yet within 
the draught capacity of a pair of bullocks. The Victory plough can 
be satisfactorily employed with large animals, whilst the Ceres plough 
must be used when only small country animals are available. If 
advantage is taken of the showers which fall, the Victory or Ceres 
ploughs give reasonably satisfactory results, and a good tilth can 
be secured by means of tooth or disc harrows. The former have 
been used when cleaning was necessary, and the latter for average 
cultivation. Intercultivation has been done with Planet Junior 
cultivators. Weed growth has been very heavy, and it will be 
necessary in regular cotton cultivation to provide in the rotations 
for cleaning crops, and possibly for bare fallows. Cotton will not 
tolerate weeds, and satisfactory growth is not secured if weeds are 
not kept well in check. 


Varieties. 

Trials have been made on the Experiment Station with a 
number of varieties. These have consisted of tests of Sea Island, 
Egyptian varieties, American Uplands, and short staple Indian 
Karunganni. The yields from Sea Island cotton amounted to 
630 lbs. of seed cotton per acre during the 1921-22 season, and 
to 236 lbs. during the following season. It was found that this 
variety took too long to come to maturity in the Hambantota district. 
American Upland varieties, grown from seed introduced from South 
Africa and from the United States of America, gave yields varying 
from 100 lbs. up to 1,014 lbs. of seed cotton per acre. In the first 
year yields were satisfactory, but subsequently they fell very 
^considerably, and the Jassid population increased and became 
responsible for a fair amount of damage. The most promising type 
has been an early maturing type of Durango, and its cultivation was 
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vAnxIb it was dddded to conoeiitiate upon was the 0axx4>odia prttell 
grown largely in the Madras Presidency. Seed supplies of ^uijs 
strains produced by the Madras Department of Agriculture were 
aeoured. Yields have varied very considerably, and have ranged 
from 87 lbs. of seed cotton per acre in the 1926-27 season, to 659 lbs* 
in the 1921-22 season. There seems to be a progressive falling off 
in yields, but data on this point have not yet established an3rthing 
definite as to the cause of this fall, as climatic conditions have been 
variable from year to year, and the weed factor has similarly varied 
from season to season. In some years it has been possible to control 
weeds easily, but in others the rains have so fallen as to make cultural 
operations for the control of weeds difficult, and at times impossible. 
Trials have also been made to test crop yields of seed freshly 
imported each year as against crop yields of the local seed, but 
the records so far obtained give no definite indications worthy of 
mention. 

Mass selection work has been carried out for the general seed 
supply to cultivators, and special selection work has also hem com¬ 
menced. The progeny of selfed plants are being tested with a view 
to securing types of high-yielding capacity suited to the conditions 
of the district. Seed of a hairy Durango was secured in 1926-27, 
but unfortunately none of this seed germinated. A further search 
is being continued in all Durango cotton grown with a view to 
establishing, if possible, a Durango cotton which will be Jassid 
resistant. Early maturing typos are required. There is a tendency 
towards excessive vegetative growth in Ceylon grown cotton, and in 
consequence, special selection is necessary if a fully satisfactory 
type is to be secured. 


Pbbts and Diseases. 


Pests and diseases have not been serious. Some damage to crops 
has been done by elephant, but this has not been excessive. Pink 
and spotted boUworms {Platyedra gossypieUa and Eariasfabia) exist, 
but have not done any material damage, as second pickings are not 
remunerative, and all cotton is uprooted as soon as possible after tbe 
first picking is completed. Tbe leaf-eating caterpillar, CosnuffMia 
erota, has done some damage, but can be readily controlled by dusting 
with Paris Green. It is a pest which may in certain seasons cause 
trouble, as it feeds normally on the malvaoeous weeds of the district. 




Station, Ambalantota: Busting 

S GKKrTo'r^o. attacks o. Cos,.o,Ml. <ro.u 



‘2.—ruHtTiAsiNG Cotton 


at Mtodkniya Stokk 
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wl*fW ioiCM dathfegd ta tie C^todia than to other rarieties. 
Ai tixsm it k BtaAom enough to require hand picking, but generally 
it SI not reiponeible for l<MneB of crop. Jassids oooor, but not in the 
quantitiei found in some cotton-growing countries. They must, 
however, be expected to show an increase in numbers with any 
extension of cultivation, and in consequence Jassid-resistant types 
of cotton must be grown if success is to be secured. 


Rotation Ceops. 

If cotton cultivation is to become permanently established in the 
Hambantota district, it must form part of a dehnite rotation in a 
regular system of agriculture. Experimental work to test out suitable 
rotations has been undertaken at Ambalantota, Bata-ata, and 
Middeniya, and the results have been fully recorded in the reports 
on the work of these stations. 

Trials have been made with several varieties of the following 
OBBEALs: Maize {Zea Mays), Sorghum {Sorghum vulgare), Adlay {Ooix 
Lachryma-Johi), Elwi or hill paddy (Oryza kUifoha), Tana {Setaria 
'dahca), Kurakkan {EUusxne coracana), Mineri (Panicum mUiaceum), 
and Amu {Paspalum scrobiculatum). 

Good crops of maize have been secured, but at times damage has 
been done to them by elephant. Sorghum has also grown well, and 
produced good crops. The loose-headed types have been found to 
be the most suitable, and the darker-grained vaneiies appear to be 
more satisfactory than the white types, which are often badly attacked 
by parrots and other birds. Adlay grows well, and produces good 
crops during wet seasons. Hill paddy has not so far given satisfac¬ 
tory results, and has produced crops only dunng wet seasons; it 
appears to require under Ceylon conditions a minimum of 40 inches 
of rainfall during its growing period. Kurakkan has given good crops 
in some seasons, and yields have been heavier when grown on heavy 
soil. The belief of the inhabitants that kurakkan can be grown 
only on new land has been proved to be false, for good crops of 
kurakkan can he successfully raised if no excessive weed growth occurs 
during the early stages of growth. A yield of 28 bushels of kurakkan 
per acre was secured during one season at Ambalantota from land 
which had carried cotton continuously for five years, and gave a profit 
of Bs. 52 per acre. Tana has generally given satisfactory results, 
whilst mineri can be used for a short crop at the end of the season, 
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and is particularly suited to light soils. Amu can also be grown if 
sown late, but yields from the crop have not been hi^. 

Of LBGUMES, trials have been made with the following: Dhall 
(Cajanus indious) has been experimented with, but jdelds have not been 
satisfactory, as the flowers are seriously damaged by the blister beetle 
{Zonabris pusttdata); cow-peas (Vigna catjang) grow magnificently, and 
are most useful as a clearing crop, but they do not produce heavy 
crops of grain; black gram (Phaseolus Mungo Linn.) gives steady crops 
in most seasons, whilst green gram {Phaseolus aureus Eoxb.) produces 
satisfactory crops in dry years and if sown late in the season. It 
crops very poorly if it is in flower or in fruit in a wet period, and during 
wet seasons often produces practically no crop at all. Groundnuts 
(Arachis hypogoea) have also been tried, and are suited to the lighter 
lands, on which they give good yields. 

Miscellaneous Crops. The most profitable crop undoubtedly 
is chilli. Nurseries are established in August, and the seedlings put 
out at distances of 3 feet by 2 feet or 3 feet by feet in October. 
By the sale of green and dried chillies profits of Ks. 176 per acre 
have been realized. Another profitable crop is tomato, if transport 
facilities exist for the disposal of the crops. Tomatoes likewise are 
sown in nurseries in August, and the seedlings transplanted in October. 
Profits of Rs. 70 per acre have been obtained from this crop. 
Gingelly {Sesamum indicum) grows satisfactorily, and produces profit¬ 
able crops in certain seasons. Tt appears to bo rather uncertain in 
its cropping in the Hambantota district, and cannot be grown—as 
it is in many other parts of Ceylon—as a crop after cereals in the 
so-called Yala season from April to June. 

Fodder Grasses. The most promising fodder grass appears to 
be Pennisetum cenchroides, but it is also possible that Paspalum 
commersoni may eventually be found to be suited to certain areas. 


Peasant Cultivation. 

Shifting cultivation, knowm locally as chena, is the only culti¬ 
vation in the Hambantota district on dry lands, except for small 
areas of garden cultivation and tobacco cultivation under well 
irrigation. This shifting cultivation is regulated by Government, 
and definite areas are given out annually on permit. Additional 
areas were provided for cotton cultivation, and prices for seed cotton 
grown were guaranteed. The seed cotton was purchased by the 
Ceylon Spinning and Weaving MiUs in Colombo, and was collected 
and paid for by oflicers of the Department of Agriculture, acting as 
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the Govermnent agents of the purchasing firms. Cash for seed cotton 
was paid to the growers themselves, and the rates were fixed for certain 
definite centres—due allowance being made for repacking and trans¬ 
port to the Colombo market. The cotton seed has been supplied 
to the growers by the Department of Agriculture, and in this way 
control over seed supply has been maintained throughout. The 
quantities of peasant-grown seed-cotton in the different sections of 
the Hambantota district have been as follows: 


' 

West Giriiwa 
Patiu. 

East Giniwa 
Pattu. 

Magam 

Pattu. 

Total, 

1923-24 . 

Cwts. 

25 

Civts. 

647 1 

Cwts. 

38 

Cwts. 

1 710 

1924-26 . 

22 

1,039 1 

164 

, 1,225 

1926-26 . 


2,010 1 

658 

2,700 

1926-27 . 

1 

1 28 

1,485 

394 

1,907 

1,904 

1927-28 . 

91 

1,329 

484 


The year 1926-27 shows a fall in crop owing to the very un¬ 
seasonable rains in the early months of 1927, and excessive boll and 
flower shedding, whilst 1927-28 crops, which promised well in spite 
of the late rains, fell below expectations owing to further shortage of 
rain during the latter period of growth. 

The financial aspect of the cotton produce scheme is shown by 
the following table: 


V<i)uc oj 
f.radiuul. 


. 1 dual Paymeids 
to Growers. 


1923.24 

1924-25 

1926-26 

1926- 27 

1927- 28 


Rs. 

Ks. 

18,202-81 

11,957-41 

30,733-40 

23,815-68 

55,225-42 

45,513-59 

38,830-31 

31,592-35 

1 34,262-86 

30,541-14 


177,254-80 


143,420-07 


The difference between the totals represents the cost of transport 
of seed to the growers, the cost of transport of the cotton crop to 
Colombo, and the cost of travelling of Government officers during the 
actual purchase of the crops. 

The yields of seed cotton grown by peasants have varied from 
1J cwts. to 7 ewts., and even 9 cwts. per acre. Cultivation has, in 
general, been satisfactorily carried out, and the importance of weeding 










108 THE EMPIEE COTTON GEOWING BEVBW 

has been realized. The growers are keen on the crop, but would 
welcome some system of hypothecation of crops during the growing 
period. Cotton cultivation can, however, be of permanent value 
only if it becomes part of a system of crop rotation. This will 
necessitate larger hol^ngs and a promise of title to the lands so opened 
and cultivated. This is the line of development which is now being 
followed up, and the experiment stations at Bata-ata and Middeniya 
are designed to demonstrate the possibilities of a system of crop 
rotation in which cotton will be the main money crop. The question 
of a ginnery has been taken up, and private enterprise is now erecting 
a ginnery with saw gins at Ambalantota. Negotiations for the ginning 
at this ginnery of the 1928-29 peasant crop are now in hand. 

Conclusion. 

In conclusion, it may be stated there is no doubt that cotton can 
form a useful rotation crop in a system of agriculture suitable for the 
drier areas of Ceylon. Cambodia cotton can be satisfactorily grown, 
but early maturing types are required, and special selection of seed 
must be continued so that high-yielding types suited to the conditions 
of Ceylon are secured. Attention has so far been concentrated on the 
Hambantota district, but a beginning has during the past two years 
been made in other areas where cotton cultivation promises to be 
successful. The slump in cotton prices has introduced a complication 
in these trials, but so far the Government of Ceylon has met a part 
of tliis fall in values in order that a reasonably stable price to the 
growers may bo maintained. The progress so far made in the 
Hambantota district has been duo to the devoted work of the 
Divisional Agiicultural Officers, Messrs. Burnett, Harbord, and Lester 
Smith, who have had charge of the supervision of the work throughout, 
and to the members of their subordinate staff, who have worked 
whole-heartedly for the furtherance of these cotton-growing investiga¬ 
tions. 


JReceioed OclobpTt 1028. 
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THE FUNCTIONS OF AN AGRICULTURAL 
OFFICER IN THE TROPICS 

An Address delivered at the Imperial College oj Tropical Agriculture, 
St Augustine, Trinidad, Gth Janmry, 1929. 

BY 

SIR JAMES CURRIE, 

Chairman of the Governing Body of the College. 


It is a great pleasure to be here, and to have an opportunity of meet¬ 
ing you all. I welcome, in particular. Sir Erancis Watts, our first 
Principal, and take his prestmce as a great compliment. To see the 
College, to have an opportunity of grasping its objectives, of under¬ 
standing its difficulties, of beholding the evolution of schemes which 
have been laboriously discussed both by the Governing Body and by 
the Staff here, make mo thankful that at last I have been able to 
make this journey. 

I sometimes wonder if the amount of timts labour, and thought 
that has been put into the founding of this place, or the high hopes 
that are entertained for it, or the difficulties that have been sur¬ 
mounted in calling it into being, are fully realized. Great adminis¬ 
trators such as Lord Milner and Lord Lugard; distinguished Governors 
of those islands. Sir John Chancellor, Sir Samuel Wilson, Sir Horace 
Byatt; Cabinet Ministers like the Duke of Devonshire, Mr. Thomas, 
and Mr. Amery; men of science such as your first Chairman, Sir 
Arthur Shipley, Sir David I’rain, Sir John Farmer, Professor Wood 
Dr. Hill; men of business like Sir William Himbury, Mr. Moodie 
Stuart, Sir Edward Davson, have gi\en tlieir brains and their time 
without stint to your service. 

Colonial Governments and Colonial taxpayers—first, foremost, 
and most liberally, the Governments and Planters of the West Indian 
Islands—have contributed to our funds. The British taxpayers, as 
represented by the Imperial Treasury and the Empire Marketing 
Board, have done and are doing their full share. Crown Colonies and 
Dominions are beginning to realize what the College may mean to 
them, and have begun to contribute. Great British industries, such 
as the users of cotton and the makers of sugar machinery, have given 
hberal aid; so have also some Banks and private firms. 

Now, though the work of creation is still far from complete, a 
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beginning has been made, and yonr founders look to you, in full 
confidence that you will justify their plans, their hopes, and their 
visions. 

When considering what I should say to you this morning, I re¬ 
flected that the majority of your number are not undergraduates, 
but men, and men who have already given proof of more than average 
capacity and industry. I speak on the assumption that you are 
convinced of the importance of the profession you have adopted, and 
that you believe implicitly in the possibilities of your work. 

These possibilities we have attempted to make as broad as possible. 
The Governing Body and the Staff here have set themselves to build 
up an Institution which will be a centre alike of teaching and research. 
We try to avoid duplicating work which can be efficiently and more 
economically carried out at home. 

We are convinced, however, that, in the main, tropical problems 
must be studied in a tropical environment. We consider that the 
average University graduate has experienced rather a surfeit of lec¬ 
tures, and that he has reached a stage at which direct instruction is 
profitably supplemented by actual association with specific pieces 
of research under the guidance of experienced workers. 

The majority of the rrof(‘SSorial Staff have got important work 
in hand, in which you are privileged to share. So has the Cotton 
Kesearch Station of the Empire Cotton Growing Corporation, which 
is at your door. The Empire Marketing Board also realize that the 
College furnishes a convenient centre from wliich much important 
investigation can be conducted, and you are thus provided with 
additional facilities for the observation of higli-class research, if 
you are worthy of being infected with its spirit. We welcome 
members of the Agricultural Staffs of various Colonies. We hope 
that they benefit by their term here, and, in any event, you learn 
much from them as regards the conditions under which you will have 
to live and work. 

I belie\e that, in the main, during the twentieth century, it is 
your type of work and its results that will justify some measure of 
alien guidance in the Tropics. Be not deceived; such guidance is on 
its trial today. Tested by the success that has attended our efforts 
to place scientific methods at the service of those who look to us for 
help, we British people have but moderate ground for satisfaction. 
We have concentrated on administration; we have lacked faith in 
what science has to give us. 

I have talked recently to two friends, each holding a high official 
position, each recently returned from extensive Empire tours. Both 
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of them have bad unique opportunities of arriving at correct con¬ 
clusions. They have ^th told me that, among much to justify 
legitimate pride, they blushed when they contrasted the economic 
development, based on scientific and medical research, in countries 
within the orbit of the British Empire, with the state of things obtain, 
ing under many foreign flags. I would like to cite another and 
different type of witness. I wonder if most of you have read a book 
I brought with me on the voyage out, and found most interesting 
reading. It is a collection of fugitive essays on scientific subjects, 
and has been given the title of “ Possible Worlds.'* The author is 
Mr. J. B. S. Haldane, now of Cambridge University. The object he 
has set before himself is, in his own words, that the average man 
should attempt to realize what is happening today in the Laboratories. 
In one brilliant essay—“ Nationality and Eesearch ” is the name 
the author gives it—he tells us that in Europe two small nations, 
Holland and Denmark, lead in the output of scientific work per 
million inhabitants. He adds that they are, incidentally, two of the 
healthiest nations in Europe, and are both quite rich, though almost 
devoid of mineral wealth. This is because they are successfully 
employing biology; Denmark to her own Agriculture, Holland to the 
development of her Empire, which sets the example to the world in 
Tropical Agriculture and Hygiene. 

Now, I am not content to read such criticism, especially since 
I entertain no doubt as to its truth. It is all very well to talk about 
British Administration and its excellence, tlie integrity of British 
justice, and the historic glories of the Privy Council. A hungry 
population intent on a much higher standard of living cannot exist 
on such things, indispensable preliminaries to social well-being 
though they are. 

To listen to many eminent officials, one w^ould almost think that 
political institutions were ends in themselves. I wrote to a dis¬ 
tinguished tropical administrator the other day, and told him that 
I would yet find his subjects starving amid political perfection. I 
think he considered the criticism blasphemous. 

But, even in much preoccupied Great Britain, there has been a 
stirring on the face of the waters, and an increasing comprehension 
of vital needs. More has been done in the Colonial Office during the 
last five years than in all its previous existence to make up the costly 
leeway, thanks, in the main, to the present Secretary of State and his 
enthusiastic and informed Parliamentary Secretary, Mr. Ormsby 
Gore. A few years ago a strong Committee, presided over first by 
Lord Milner, and on his death by Lord Lovat, was set up to take 
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stock of the sitoation, and the result was a remarkable document 
called the Lovat Eeport. If its recommendations can be carried into 
effect, a great weakness and a great reproach will be removed. 

I need not draw attention to the political and financial difiSoulties 
that will have to be surmounted before adoption is possible. One 
tangible result has already happened. Mr. Stockdale, known to 
many in Trinidad, and now, I am glad to say, a Governor of the 
College, is installed in the Colonial Office as Assistant Agricultural 
Adviser. 

I do, however, state without fear of contradiction, that if the 
Report, as a whole, were adopted tomorrow, the Staff does not exist 
to man the various sei^dcos and Research Institutions which are 
indicated as essential. It is to you and to your successors that wo, 
in the main, look to fill tliis gap worthily. The whole tropical world 
is calling; no Christian missionary, Jesuit, Moravian, Presbyterian, 
or Anglican, no Mohammedan sheikh, no Buddhist Mahatma, ever 
has had a greater opportunity presented for work and sacrifice. And 
this is an appeal to you all, undergraduates and post-graduates alike. 

And the particular fascination of the work is that it benefits not 
only the particular people among whom the worker’s lot is cast, but 
the whole world fabric. Take a case in point. T have seen, during 
the last twenty years, arid lands south of Khartoum redeemed from 
barbarism and destructive fanaticism, cauR(*d in the main by degrad¬ 
ing poverty. A contented population is now putting these lands to 
productive use, primarily to their own benefit, but in a scarcely less 
degree to that of the workers of Bolton or Lyons. 

I will not, however, talk further on the direct possibilities of the 
work that is going on here. If you did not agree with me you would 
not be in Trinidad today. 

Before I conclude, 1 am going to say one' word on some of what 
I may term the extraneous difficulties that many of you will certainly 
encounter, especially in the later stages of your careers. When I 
talk of scientific problems and the application of the scientific method 
outside certain narrow limits, I walk by faith and not by sight. When 
I talk of political and administrative difficulties, 1 feel on surer ground. 
At all events, what I say is the outcome of thirty years’ work and 
experience. 

What I would urge you to remember is this, that if, in the various 
spheres of work to which you will shortly be transferred, you fail to 
keep alive and sensitive to the problems, administrative and political, 
industrial and agrarian, with which the East is seething, your work 
will be shorn of much of its possibilities of usefulness. 
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Have you ever asked yourselves what are the ultimate objects 
that a CoUege like this exists to serve ? 

The late Lord Morley, in a magnificent address which ho gave 
some years ago to the students of Manchester University, suggested 
that a primary object of their University was to weave the strands 
of knowledge into the web of social progress.” If you accept that as 
an adequate definition, you cannot attain your maximum usefulness 
unless you provide yourselves with a working knowledge of the history, 
the political and economic conditions, and, if possible, the language 
of the particular country in which you find yourself at work. Do not 
hug the illusion that the political and economic questionings which 
are troubling Africa and Asia are passing phenomena, or that you 
will be unaffected by them. The problems that today confront 
India and Ceylon will tomorrow face West Africa and the Sudan. 
My own view is that, in the near future, in many parts of the British 
Empire, great changes will be seen so far as the organization of 
scientific work is concerned. If the Lovat Keport be adopted, a good 
deal else may in time follow. State Departments of Agriculture 
organized on bureaucratic lines may be transformed. The antiquated 
Pension system may disappear in favour of something more elastic. 
Kesearch and administration may in time be grouped round In¬ 
stitutions which the lieport proposes to set up, and conceivably round 
various groat industrial organizations, such as the Empire Cotton 
Growing Corporation and the Rubber Growers’ Association. 

Those institutions and organizations, though liberally supported 
by the State and the various Governments concerned, will be in¬ 
dependent and free. State action will limit itself to co-ordinating 
effort. By some such means T would hope that the support and 
interest of the peoph' among whom they work may bo assured, with 
beneficial reactions in all tlirections. Otherwist' there is a real danger 
that scientific work may become identified with particular theories 
of political or racial ascc'iidancy. 

In that case, as changes take place in methods of government, 
the toll that politics takes of economics may be heavy indeed. This 
has already happened in Egy})t, to tlio detriment of the material 
interests of the community. Of India I have scanty knowledge, 
but I have read the Linlithgow Report, and I know a little of the rise 
and, I fear, of the partial decline of the magnificent Imperial Dey)art- 
ment of Agriculture which Lord Curzon inaugurated. 

All such recent events will repay your study. The recent Report 
on Ceylon is available, and the Report of the Simon Commission, 
when it appears, will bo of supreme interest. Much, too, may be 
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learned fzom a study of the policy followed by t](ie Dutdh m their 
magnificent Empire in the East, with its fifty millions of people* 

In this connection, Mr. Ormsby Gore's Eeport on his reOMit Par 
Eastern tour is well worth careful reading. The Hilton Young 
Eeport on conditions in East Africa has probably appeared by now. 

Finally, it is unnecessary to remind you, the majority of whom 
are heirs to the traditions of British Universities, that research knows 
no colour bar, and that a distinctive feature of British University 
life has been the absence of nationalistic feeling. 

What the contribution of the East may be in the future to the 
cause of research is (again to quote Mr. Haldane) veiled from our 
sight. Japan, with such work only in its first generation, is already 
up to the level of most European countries. China, under American 
guidance, is starting, and India has fairly begun. It has already 
produced one of the outstanding mathematical figures of the twentieth 
century. And all over Africa and Asia foundations are being laid; 
in Beyrouth, in Palestine, in Khartoum, in Ceylon, in Singapore, to 
take examples known to me. 

While the first and paramount duty of each of you is to become 
a master of his own craft, a comprehensive understanding of the 
problems I have touched on is no less essential. Equipped in¬ 
tellectually and technically, as 1 have tried in these few words to 
indicate, you will be fitted to take part in the task on the success 
of which the material, moral, and spiritual progress of the human 
race in no small measure depends. That task is the justification of 
the West in the eyes of a questioning and awakening world. 
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RESEARCH AND AGRICULTURE 

BY 

H. MARTIN LEAKE, So.D. 

In the October number of this review, Mr. Hewison has raised the 
question of the relation of Scientific Research to Agricultural Depart¬ 
ments, and he suggests that a discussion of the question will not be 
without profit. The importance of the question thus raised is beyond 
doubt, since on its correct solution depends in large measure the 
orderly progress of Colonial development. Mr. Ormsby Gore has 
gone so far as to place the application of science to the problems of 
production among the most important functions to which a Governor 
could turn his mind (speech at the luncheon of the Royal Colonial 
Institute to Sir Edward Denham on October 18, 1928). Research, 
too, if it is to consolidate the position it has won for itself in recent 
years as a weapon adequate to the purpose of solving the many 
practical problems of agriculture, is intimately concerned that the 
answer may be correctly given. I oiler the following remarks as 
one who, though firmly convinced of the utility and need of such 
research, recognizes that many, and important, interests have not 
this same firm conviction, and that to these research is still on its 
trial. The present-day attitude towards research is, in fact, in many 
respects similar to the attitude towards alcoholic beverages. That 
attitude is not uniform. To one, exemplified by the mathematician 
who added at the foot of his solution to an intricate problem the 
remark, “ Thank goodness, this has no practical application,** research 
is as vintage port, to be drunk only with due solemnity in the inner 
chamber with one or two intimate companions; to another it is the 
champagne of life acting as a solvent of all and every care; to a third 
it is the whisky of modem times, dear and nasty; to yet a fourth, 
tlie teetotaller, it is the poison which represents all that is evil. In 
truth, it is none of these. With what I should like to believe to be 
the modesty due from one who has in small measure played a part 
as a research worker, but which may be a penchant for the liquor in 
question—I would liken it to beer, a very mundane beverage, but one 
which has done much to lubricate the wheels of existence. 

That is true of research in general, and, after all, the question 
raised by Mr. Hewison is merely one aspect of the question of research 
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in general; the soope of research in its application to the practical 
activities of man. Besearch in its application to agriculture is the 
twin, or, perhaps, younger, brother of what has come to be known as 
industrial research. How recent is this application of research is in 
some measure indicated by the remark that as late as the beginning 
of the century the term industrial research would have been meaning¬ 
less (article on Industrial Research in the Encyclopcediti Britannica). 
It is not surprising, therefore, that the true function and status of 
research in its general application, and in its application to agriculture 
in particular, should still remain somewhat obscure. Agricultural 
research and, m fact, all applied research, has not yet passed that 
period through which all innovations must pass (through which, for 
instance, the introduction of steam propulsion in the Navy passed) 
when it is subjected to a double fire of criticism. On the one hand 
is the Scylla of scepticism, the denial of utility and the negation of 
opportunity; on the other the Charybdis of enthusiasm, the claim 
that a panacea for all economic ills lies therein. Scylla has, perhaps, 
been safely passed, but the helm may be thrust too far over. There 
is in all such positions the danger that the pendulum will swing too 
far. This statement from one whose major interests have been 
centred in research may appear to savour of heresy, but it is, I think, 
a true one. This danger that applied research may drift too far 
from practice has be(*n voiced by others beside Mr. Hewison. It is 
a real danger which is best met by facing it squarely. It can be met 
best by a consideration of the wider question of the role of research 
in general as applied to practice. From such a consideration general 
principles may be traced which can then bo applied to the special 
question of agriculture. 

At the outset there arises the difficulty of definition. What is 
applied research and, for the matter of that, what is research ? I 
offer no final answer to those questions. Merely for the purpose of 
avoiding ambiguity in what follows I would limit research to the 
search by scientific method for the fundamental truths underlying 
natural phenomena. Applied research thus becomes the search 
for such Oi these truths as will, it may be anticipated, yield practical 
results—results, that is, redounding to the physical well-being of man. 
At a first glance this may appear a sufficiently clear definition, but 
reflections such as those tliat follow will soon dispel the illusion. 

Two inferences may be drawn from these definitions. In the 
first place, applied research is merely a branch of general research. 
Broadly, the distinction is clear, and it is only when an attempt is 
made to draw a sharp line of demarcation that difficulty arises. 
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She twigs and the stem are readily distinguished, but who ean say 
at what exact point the stem ceases and the branch begins ? A start 
is made with the breeding of an economic plant, and the work leads 
imperceptibly through the determination of heritable characters, 
through linkage to the microscopic structure of the chromosomes. 
An investigation is made into the quality of steel, and a like series of 
steps leads to a study of the molecular structure of the component 
elements. Any attempt to find along these lines the distinctive 
feature of applied research by which it may be distinguished from 
pure research is doomed to failure, and any such discussion is as 
profitless as the endless dialectics of the philosophers of old as to the 
number of hairs on a bald man’s head. A better result will be 
obtained by following another line of thought. 

The second inference is that an economic factor enters into the 
problem of applied research, a factor which is absent in the case of 
pure research. With its entry into the economic field, research 
comes within the purview of finance in a double sense. All research 
is, of course, subject to financial limitations; that is, the question is 
not merely whether any particular enquiry is desirable—unless our 
whole modem outlook on life be mistaken, any extension of our 
knowledge of the fundamental truths of nature is desirable—but 
whether among the many calls on available funds, sufficient is 
available for its prosecution. A relative, and not an absolute, 
question is raised. But in the case of applied research there is the 
further limitation implicit in the question whether the available 
funds, spent in a particular manner, will give an economic return. 
It is true the return is an indirect one, incapable of being incorporated 
in the rigid figures of a balance sheet; it is not possible to evaluate at 
all accurately the contribution of the branch to the stem. That, how¬ 
ever, is incidental; it renders a true judgment more difficult,but does 
not invalidate the principle on which that judgment must be based. 

There is, as it appears to me, no getting away from this con¬ 
clusion. But it is a conclusion which is only too rarely accepted. 
Nor is this remarkable when, in so many spheres, desirability is 
considered sufficient justification for a demand for financial support. 
The fallacy of such an argument has been too clearly exposed by 
Sir Josiah Stamp (“ Christian Ethics as an Economic Factor ”) 
to require emphasis here. It is the acceptance of this conclusion, 
however, which points the way to the answer we seek. If it be 
inadequate merely to show that applied research is desirable, if a 
clear financial return according to the tenets of business be impossible, 
on what basis is the judgment to be made ? 

VI. 2 


9 
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Betweeii research in the sense defined—^the search altar a new 
truth—and its economic application, there is a gulf which may be 
wide, and this is so even where the truth laid bare has an obvious 
economic significance. As between production in the laboratory 
and in the factory, so between the breeding of a pure strain and its 
general introduction on a field scale, there arises a series of sub¬ 
sidiary problems. This is not research, no new truth is exposed; 
it is a testing of ways and means. Nevertheless, it is a gulf that 
must be bridged, and in this lies the crux of the problem. Towards 
its solution I would venture the consideration that for research to 
have an intimate practical objective is not a sufficient contact between 
it and practice. There is a spirit of enquiry in most investigators 
which attracts them to the broader and more fundamental aspects, 
and which, if left uncontrolled, will only widen the gulf. It is a 
tendency which, under the conditions, requires a corrective, and 
that corrective is applied by an association of the research proper 
with the primary stages of economic development. Essentially 
this means access for the research worker to facilities to try out 
under economic conditions the product of his research. How far 
such an extension is possible, and by what actual means it is to be 
effected, must depend on particular circumstances. At one extreme 
the necessary liaison will be effected by the association with the 
research laboratories of a unit of production, probably small, but not 
too small to be subjected to normal economic tests such as costings. 
The other extreme arises where the unit of production is too great 
for such an arrangement to be practical. Here the essential liaison 
may require the attachment of special trained liaison officers to the 
industry itself. To discuss this aspect in greater detail would be to 
pass from a discussion of principle to one of detail. 

Evidence comes from more than one quarter of a fear that tliis 
liaison at the present time falls short of what is desirable. If I read 
Mr. Hewison’s article aright, it is an expression of this fear in one 
sphere of activity. There lies, T think, the same fear behind the 
words of Mr. Kenneth Lee, when ho says: 

“ A closer alliance between science and technology was needed 
if progress was to be made in mills. Accordingly, the organization 
committee had agreed to release some of the younger trained staff 
for service in the industry if any of the members applied for such 
assistance. 

“ There was the more necessity for the introduction of a larger 
number of scientifically trained men in the mills, because it was 
unlikely that future discoveries could be brought to the point of 
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economic production in the institute, which could only point the 
way and do laboratory work. Such development must be made 
under commercial conditions in the mills themselves, and a scientific 
adviser on the spot would make far more rapid progress than could 
be achieved by remote control from the institute.” {The Times report 
of the annual meeting of the British Cotton Industry Eesearch 
Association, September 28, 1928.) 

Mr. Kenneth Lee is clearly dealing with a case in which the unit 
of production is large, a case in which it is impossible to attach to 
the research institution a complete economic unit of production. 

I have, so far, dealt with one aspect of the question, the tendency 
of research to drift towards attacking, and to find satisfaction in 
solving, the more fundamental problems which are more correctly 
problems of pure research. The corrective suggested is the associa¬ 
tion with research of a unit of production capable of being worked 
on an economic basis. And it may bo as well to emphasize here that 
this does not necessarily imply that the unit will be a profitable 
venture financially. In fact, this can hardly be so for reasons that 
any business man will readily appreciate. It does mean, however, 
that a system of costings will be an essential feature of the working. 
There is a second aspect which requires to be met, and will be found 
to be met, most fortunately, })y the same provision. 

Applied research, I have argued, must justify itself by results, 
but to whom is it to justify itself ? Who are the judges in this 
matter ? The answer is clear in the case of a works research de¬ 
partment; it is the directors who provide the funds and who are the 
judges. It is less clear in the case of a r(‘search association based 
on an industry, for there is not the same facility for recording a 
definite opinion. It is less clear still in the case of research financed 
by Government, where the control of funds is vested in an authority 
which cannot, from personal knowledge, form a judgment. As we 
pass from defined to undefimnl control, the opportunity for discord 
in judgment increases. Unanimity, as has been shown, does not yet 
exist as to the true value of applied research, and this lack of 
unanimity is an expression of the conservatism of our producers— 
a conservatism at which no one will cavil, for it is the outcome of a 
due appreciation of the risks. Englishmen established their position 
in industry and in Colonial development by rough-and-ready, but 
effective, methods, and there is a natural tendency to follow those 
methods which have proved successful. There is here a lag to be 
overcome; it is not sufficient merely to take the horse to the water, 
a certain amount of persuasion is required if he is to drink. I owe 
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to an Indian political friend a full recognition of the fact that it ii 
not sufficient to know that you are right, but you have, by persuasion, 
to bring other people to the same knowledge. It is as a persuasive 
factor that the costed out unit will find its second function. 

One further word may be permitted on the general question of 
applied research here discussed. It has been argued that the asso* 
ciation with research of an unit of production organized on an economic 
basis is very desirable, if not essential, if a full return is to be obtained. 
There is an obvious danger of a too rigid interpretation of these 
conclusions. The uncertainty of the results attaching to research 
is notorious, and a comparison is not infrequently drawn between it 
and a lottery. It is a false analogy. A lottery is unproductive, 
and involves merely a redistribution of wealth with a certain loss 
in the process. But if this be true, it is equally true that research 
has not in it that certainty which forms the basis of a sound industrial 
business; it does not often realize the value inherent in its own 
patents. The certainty it does have is that which arises from 
averaging, the basis of insurance. It follows that judgment cannot 
be pursued on the result of a single investigation; the institution 
must be judged by its work as a whole. And where can a better 
epitome of these results be found than in a working unit of production 
costed out in the manner outlined above ? The second financial 
limitation now applies to this alone, and freedom is left to those 
responsible to say how far the work shall penetrate into the realm 
of pure research. 

It is time to leave these generalizations and pass to the more 
immediate subject of Mr. Hewison’s article; to the relation of research 
to practice in agriculture. In view of what has been already said, 
the discussion will be brief. Wo have merely to apply the general 
principle to the particular case. If agricultural research is not to 
drift too far away from practice, there must bo attached to any in¬ 
stitution of which the major function is such research, an estate of 
a sufficient magnitude to admit of management on business lines. 
The unit of production is not here of such a magnitude as to render 
this impossible. Into the general practice of that management will 
be incorporated the lessons of research, and by its success as an 
economic unit as distinct from the research itself will the institution 
be largely judged. The research undertaken may, and no doubt will, 
include work on problems the solution of which will find no applica¬ 
tion on the estate itself, for agricultural problems have a habit of 
being very local. It is not possible to select a site illustrative of 
every type of soil represented in the sphere of influence of the station, 
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and climate is a purely local phenomenon. Besearoh, too, will 
require experimental areas as distinct from the estate if it is to have 
the necessary freedom and facilities. But what is very definitely 
claimed is that such an estate will give an unity to the work of the 
institution which it cannot otherwise obtain, and will maintain that 
true perspective between its work and practice which is so necessary 
if its raison d*Hre is to be fulfilled. 

Such an estate, too, serves the second purpose referred to above: 
that of persuasion. It provides an object-lesson which answers 
criticism. And, lest any one should think I am here voicing a theoret¬ 
ical opinion, I would refer to the reports of the Department of Agri¬ 
culture of the United Provinces, India, from 1921 onwards. At 
that date intensive criticism was being directed against the Depart¬ 
ment, and a drastic reorganization of farm policy was effected. 
Under it a definite demarcation between research, and farm, areas 
was made, and a complete system of costings applied to the latter. 
A perusal of later reports indicates a remarkable improvement in 
efficiency, whatever the standard of judgment employed, while 
criticism, formerly having the form of an intense demand for closure 
of farms, now takes the form of an intense demand for opening new 
ones. 

In Mr. Hewison’b summary ho gives as his fifth conclusion the 
need for maintaining a correct balance between research and the 
other activities of agricultural services. The bearing of the above 
remarks on the point he thus raises is, I think, sufficiently clear. 
He carries, however, his argument beyond the field of research, and 
its correct application into the realms of education. His twelfth 
conclusion is that: 

“ The training of scientists for agricultural w^ork should include 
such instruction or experience as will ensure an appreciation on their 
part of the practical side of the industry and of the economic limita¬ 
tion under which it is carried on.” 

His criticism here is that the type of education officers of the 
agricultural departments receive has too great a bias towards research. 
Here, again, he deals with a particular aspect of a general question 
and, in that more limited sphere, he is voicing a view which is not 
without its advocates in the wider sphere. No words of mine are 
necessary on this subject. The view has, so recently as last 
autumn, been expressed by Sir Daniel Hall, who writes: 

“ . . . Agricultural college training stresses too greatly the 
scientific aspect of farming as compared with the economic. The 
student is taught how to improve the soil, how to combine fertilizers 
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for different crops, what seed mixtures to use, how to ration for meat 
and milk production—essential items of knowledge, but dangerous, 
perhaps, if not informed by an economic outlook. The maximum 
crop may be a non-paying one, a dairy herd averaging a thousand 
gallons may be a dearly bought luxury under suitable conditions. 
Even the interest the college student is encouraged to take in the 
types of grass in his pastures is no substitute for the much more neces¬ 
sary watchfulness of the habits of his labourers. Our college educa¬ 
tion retains too scientific a bent, because those who initiated it forty 
years ago conceived agriculture as applied chemistry and applied 
botany, and teachers have found it easier to follow on the formal lines 
thus laid down than to work out a new course on the basis of personal 
experience and enquiry. 

“ The real science of agriculture has not got itself written yet, 
but it is founded not so much upon chemistry and botany as upon 
book-keeping. It is a quantitative science, not merely descriptive; 
it not only explains the various operations necessary to prepare the 
land for a potato crop, but sums up tlie horse hours and man hours 
that should be required at each stage. It leads to a consideration of 
the probable yields under the variation of soil and cultivation on 
which to form a judgment as to whether potato-growing will be a 
profitable branch of business. For farming is a liusiness, not—as the 
old fanners would have it—an art, seeking the best in the only right 
way, nor, again, a science which has its own certainty of what is right. 
Bight or wrong in farming is only true in relation to results and prices; 
what is right on the fenland near Boston may bring disaster on the 
wolds or the heath but a few miles away. So wo need a new kind of 
teaching that regards farming as the art of management based upon 
records and accounts, guided by standards of performance and cost 
whereby to measure the expenditure permissible.” (Sir Daniel Hall, 
review of Farming by E. C. Ash in The Sunday Times, October 
14, 1928.) 

How far the fiair towards agriculture lies within the individual, 
and how far it can be acquired is a matter of personal opinion, and 
is likely to remain so. For myself I incline to the opinion that, 
whichever it be, the lack of intimate association with matters agri¬ 
cultural in the early years of life can rarely be made good. Be that 
as it may, with no limitation of the agricultural services to men 
who have had the advantage of such early experience, it is essential 
that the fullest practical training shall form part of the training of 
men entering these services; and how can this be better achieved 
than on an estate run on business lines attached to the educational 
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institution? If an estate is essential to an institution whose 
fonotion is primarily that of research, it is doubly so when that 
institution also performs an educational function. It is the only 
manner in which Mr. Hewison’s twelfth conclusion can be adequately 
met. 

Many of those who have watched the rapidity with which agri* 
cultural research has come to the front in recent years will share 
the fear, which is really the basis of Mr. Hewison’s article, that the 
pendulum is swinging too far. It would be illogical to argue from 
that statement that the facilities for research are too great, but it is 
a recognition of the danger lest the cause of research may suffer, 
through becoming, by that very speed, too widely divorced from 
practice. It is a danger which those who share with me a firm belief 
in the value of research in its application to agriculture must seek 
to avoid. I have endeavoured, not merely to indicate a means of 
achieving this object, but to justify my belief in its efficacy by tracing 
the principles which underlie that belief. 


Received Odoheff 1928. 
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BLACKARM DISEASE OF COTTON 

THE DEVELOPMENT OF PSEUDOMONAS MALVACEABUM 
E. F, SMITH, WITHIN THE COTTON PLANT 

BY 

E. E. MASSEY, 

Sudan Government Botanist. 


I. 

Since the publication of the paper “ On the Eelation of Soil Tempera¬ 
ture to Angular Leaf Spot of Cotton by the writer in 1927 (Kef. 4) 
work has centred mainly on the practical application in the field 
of the principles evolved from the experiments described therein. 
Simultaneously laboratory experiments have been carried out in 
which a greater degree of control over temperature was maintained, 
the results in both cases being chocked by cultural and microscopical 
examinations. The work, therefore, falls into three parts: (a) 
Microscopical and Cultural; (h) Controlled Laboratory Experiments; 
(c) Field Tests. 


(a) Microscopical and Cultural. 

1. CultvraL —The parasite Vseudomonas malvacearum E. P. 
Smith is a small, rapidly growing, strictly aerobic, highly motile, 
polar flagellate, non-sporiferous, rod-shaped schizomycete. 

The optimum temperature for growth has not yet been determined 
with exactitude by the writer, but appears to lie about 24° C. The 
growth rate falls off rapidly above 28°, and ceases above 35° C. The 
thermal death point varies between 48° and 51° C. On culture 
media colonies are moist, smooth, shining, with thin regular edges, 
pale yellow in colour. Abundant slime and a true capsule are 
produced both in liquid and on solid media. No growth takes place 
in the absence of nitrogen, and inorganic ammonium salts appear to 
bo loss suitable for growdh than organic compounds such as asparagin, 
etc. The reaction of the organism to the principal carbohydrates is 
shown in Table I. 
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TABLE I. 

A frfehly Isolated culture cd Pa, mcdvacearum was seeded into tubes oontaining 
10 0.0. at tile following medium: 


KH.P04 

MgS04 



1 grm. 

0*6 grm. 

NaCl. 

., 


Trace. 

Asparagin 

.. 


5 grms. 

Water (tap) .. 

•• 


1,000 c.c. 

To which were added 5 per cent, of the following: 


Cafhohydrate, etc. 


Result after 

Six Days, 

Slime After 
Four Weeks, 

1. Starch 


0 

1 

2 . Pectin 


0 

0 

3. Mucio acid .. 


0 

0 

4 . Dextrine 


2 

2 

5 . Gum arabic 


1 

0 

6. Glucose 


4 

4 

7 . Saccharose .. 


3 

3 

8. Xylose 


1 

1 

9 . Maltose 


1 

1 

10 . Ammonium oxalate 


0 

0 


0 =No growth. 1 to 4 —Growth in order of vigour, 4 being highest. 

Alkali is formed both in cultures and in the tissues of the cotton 
plant. As recorded in the earlier paper, the pH range in which 
growth takes place lies between 5*2 and 9*6 at 20-22° C. The presence 
of extracellular enzymes was demonstrated by filtering an emulsified 
culture on potato through a 8eitz filter, and adding thin sections 
of cotton stalk and of potato to the filtrate. Disintegration of the 
surface layers of the plant tissue took place after seven days’incuba¬ 
tion at 22° C. A fragment of thymol was added to the tubes to 
ensure sterility. It is worth noting that the slime appears to consist 
largely of pentosan bodies. It is hygroscopic, and probably acts as a 
protective sheath. Bacteria from slime show mobility at once when 
a minute portion is added to a drop of distilled water. 

Great care must be practised in the isolation of Ps. malvacearum 
E.F.S., as quite commonly the cotton plant is infected with other 
organisms. Kecent work has shown that watery spots on the leaves 
are caused by at least one organism other than Ps, malvacearum 
E.F.8. These organisms are less sensitive to temperature than Ps, 
malvacearum E.F.S., as will be seen below (pp. 144-5). 

It would appear that the Sudan strain of Ps. malvacearum E.F.S. 
is tolerably resistant to sunlight, provided that insulation against the 
heating effect of the rays is provided. Recently isolated cultures 
cooled below 35° C. retained their vitality after three hours* ex¬ 
posure to direct sunlight. The resistance to light of organisms-taken 
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direet from stem and leaf lesions was tested by emtil 8 if 3 ring diseased 
tissue in distilled water, and exposing a clear drop of suspension to 
sunlight. Motility was unimpaired by thirty minutes* exposure^ 
but was visibly affected after forty-five minutes, and almost ceased 
after one hour’s exposure. It was difiicult to keep the slide below the 
thermal death point, and it is believed that activity ceased from the 
effect of heat rather than light. If a broken fragment of tissue were 
included in the preparation, the bacteria oozing from the tissues 
were alive after two hours’ exposure to sunlight. The identity of 
the organism was established by inoculation into healthy seedlings. 

2. Histology of tJie Disease ,—Given heavily infected plants 
bearing infected bolls, we may safely assume the presence of the 
bacterium within the placenta at an early stage of the development 
of the seed. It may be stated at once that the bacterium travels 
via the tissues exterior to the vascular strands, and the spread is 
never truly vascular. The route mainly adopted is via the inter¬ 
cellular spaces of the cortical parenchyma, and in this way the 
funiculus is quickly crossed and the chalaza reached. 

The tissues of this region of the developing seed are reticulate 
in nature, and present little obstacle to the advancing parasite, with 
the result that the endosj)erm is quickly reached, and from this 
tissue the developing cotyledons are infected by contact. In the 
case of a heavy infection, lesions are formed on the outermost folds 
of the cotyledon, which show as blackish spots visible to the naked 
eye; in other cases the infection is not apparent, and can only be 
traced with the aid of the microscope. Bacteria remain occluded 
within the seed coats, so that there is not the slightest possibility 
of completely disinfecting the ripe seed hj surface disinfectants. 
External infection of the lint is possible through lesions which develop 
on the boll wall, but this would appear to be relatively rare in the 
Sudan. The incubation period from the sowing of the seed to the 
appearance of lesions on the cotyledons varies from ten to twenty-one 
days, according to the temperature of the soil and air. 

The parasite is located in tlie cotyledon below the epidermis, and 
spreads laterally through the intercellular spaces, sending down 
threads of slime between the cells of the palisade parenchyma. The 
localized accumulation of bacteria and slime leads to the appearance 
of the familiar water-soaked areas typical of the Angular Leaf Spot 
stage of the disease, but a cotyledon or leaf may be infected without 
the development of lesions. The presence of slime, and conse¬ 
quently the degree of infection, may be ascertained by immersing a 
leaf for thirty minutes in 75 per cent, alcohol tinted royal blue with 
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Anshibald’s thionin-methylene blue stain.* Infected areas readily 
absorb the stain, and contrast vividly mth the green of less infected 
or non-infooted areas. 

Lesions usually presuppose a varying amount of destruction of 
the tissues, when the bacteria may invade the vascular region, and 
permeate the whole of the infected area. The presence of enzymes 
capable of destroying the middle lamella has been demonstrated, 
and it is highly probable that a cytase is also excreted, as the par¬ 
enchymatous tissue is definitely destroyed in the path of the invading 
parasite, the bacteria first entering the colls from the comer abutting 
on an intercellular space. 

From the cotyledon the organism quickly finds its way through 
the cortical parenchyma into the corresponding tissue of the first 
node of the main stem, and as long as climatic conditions remain 
favourable, each developing organ of the elongating stem is infected 
in turn. In the stem it has been noticed that for some distance 
from a lesion the tissues immediately surrounding the vascular 
bundles—i.e., the endodermis—are destroyed, thus forming a free 
path for the upward passage of the bacteria; indeed, a stem may be 
ringed by a belt of actively growing organisms. 

In the jSudan the developing ovule is attacked at an early stage 
as the base of the developing boll is a favourite spot for intensive 
growth of the parasite, owing to its richness in sugars, and thus the 
cycle is completed. At the moment of writing the anthers are the 
only organs of the plant in which the parasite has not been found, 
though it is very rare to discover them in the root; indeed the few 
cases reported in an earlier communication need confirmation. 

Once the widespread nature of the infection within the host plant 
is realized, the outbreak of a crop of lesions following rain is easily 
understood; moreover, it becomes plain how an infected but 
apparently healthy plant transmits the infection to the seed. 

Another point of great importance affecting the progress of the 
disease, and bound up with its essentially superficial nature, is that 
external influences may, and do, at any time restrict the growth and 
localize the parasite: such agents are excessive heat and cold, and 
the replacement of the thin parenchyma by suberized tissue. The 
writer believes that the arrest of the disease at Tokar is partly 
explained by the last mentioned agent. The rigors of the Tokar 
climate during the early stages of the plant’s development will be 
referred to later. It will be sufficient to add here that, apart from 
high soil temperatures at germination, the drying, sand-laden winds 
* See “ Practical Bacteriology, Blood Work, Parasitology,"’ p. 60 , Stitt, 1927 . 
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of the Hababai period sooroh and dericoate the eortk^d twoe of 
the young cotton plants, leading to the early development of cork. 

Some consideration may now be given to the natural location of 
the parasite in relation to its requirements for growth. Micro- 
chemical tests and staining reactions show that, in the leaf, pentosans 
are present in the middle lamella, in the outer sheath of the sieve 
tubes, and in the guard cells of the stomata. Beducing sugars and 
sucrose are abundant in the leaf, the cortical parenchyma, and in 
the phloem. 

The recent researches of Mason and Maskell on the transport of 
carbohydrates in the cotton plant are most illuminating, and explain 
the path taken by the parasite (Eef, 3). They state: In the 
chlorophyll tissue the reducing sugars constitute the greater part 
of the sugars, and are consequently present here in higher concen¬ 
tration than in the sieve tubes, where they form only a small part of 
the total sugars. In consequence, reducing sugars move along a 
concentration gradient from the chlorophyll tissue into the sieve 
tubes, and are there synthesized to sucrose. The leaf cells are 
relatively impermeable to sucrose, so that there is no appreciable 
leakage of sucrose back into the leaf parenchyma. A considerable 
head of sugar, mainly sucrose, is thus generated in the sieve tubes 
of the loaf.” 

They found that ” (1) Sucrose was present in higher concentra¬ 
tion in the midrib than in the lamina of the leaf, and (2) the con¬ 
centration of reducing sugars in the loaf lamina was greater than in 
the sieve tubes of the loaf, and consequently was greater also than in 
the sieve tubes of the bark. 

” The sieve tubes of the midrib are surrounded by a tissue having 
on the average a higher concentration of reducing sugars than the 
leaf parenchyma. 

” In the stem, the bulk of the sugar is located in the bark, and 
the concentrations in the throe fractions of this tissue are of interest. 


TABLE II.*-^UGAR CONCENTRATIONS IN THREE FRACTIONS OF 

BARK. 


Per Cent, Sugar. 

Outer 

Fraction. 

Middle 

Fraction. 

Inner 

Fraction. 

Suorose . 

l-42o 

1-860 

2-498 

Reducing'Sugars . 

2-205 

1-606 

1-237 

Total sugars. 

3-630 

3-456 

3-736 


Mason and MaskoU, p. 601. 
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In the boll reducing sugars again predominate, sucrose being 
present 0-626 per cent., and reducing sugars 4-870 per cent. Sugars 
are manufactured in the leal tissue, being at their maximum con¬ 
centration in the afternoon, and at a minimum during the night. 
Changes in sugar concentration of the leaf sap are followed in a few 
hours by similar changes in the bark sap, the route of transport 
being though the sieve tubes. It is not known with certainty 
which sugar is first formed in the leaf, but transport within the sieve 
tubes takes place in the form of sucrose.” 

We see, therefore, that localization of the parasite takes place in 
accordance with the food supply, and in this connection it is interest¬ 
ing to note that heavily infected seed germinated and kept in darkness 
produced seedlings showing no trace of infection after twelve days, 
but lesions appeared in due course when photosynthesis began after 
exposure to light. Also, lesions were not formed when seedlings 
were exposed continuously to the light of a 60-watt electric lamp. 
The reason for this is not immediately clear, but the lack of develop¬ 
ment of the parasite in the darkened plants suggests starvation. 

( h ) Laboratory Experiments. 

As indicated in the opening paragraph of this paper, the aim of 
the laboratory experiments was to determine with greater exactitude 
the effect of temperature on the development of the parasite within 
the germinating seed and the resulting seedling. In addition, 
plants were grown to maturity in soil maintained at varying 
temperatures. 

The seed used throughout all the work was obtained from heavily 
infected parents, and no appreciable resting period existed between 
the picking of the seed and sowing. It was thought that by this 
means the parasite would be obtained at the maximum degree of 
virulence, as storage of infected seed unquestionably affects the 
vigour of the resting organism. Indeed, at the commencement of 
the experiments, 1,000 Ashmoimi seeds from the supply used in 
earlier work, which had been in storage in the laboratory for three 
years, produced at the most 5 per cent, of infected seedlings. Also, 
in the case of a Sakel seed two years old, the amount of infection, as 
judged by the production of infected seedlings, fell from 96 per cent, 
to 31 per cent, after two years* storage.* 

The work described below was carried out in two houses erected 
at a short distance from the main laboratory, and styled Pathological 
Houses (Nos. 1 and 2). No. 1 House was used for experiments 

* See also Ref. 1. 
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reqxdring low temperatures, and consisted of four thick mud waUs 
roofed with a pent roof consisting of thin white calico. No. 2 Houae 
was adjacent, and was employed when high air and soil temperatures 
were required. The floor of this house was sunk to a depth of 
metres below ground level, and the roof consisted of a lean-to frame¬ 
work covered with Windolite, facing due east. 

The experiments fall into four groups. In the first the plants 
were grown in 4-inch earthenware pots immersed in sand, the tempera¬ 
ture of which was controlled by means of electric lamps. In the 
second, tins were employed of such a size that plants could be grown 
to maturity. Thirdly, plants were grown within an enclosed space in 
an atmosphere saturated with moisture; and lastly, miscellaneous 
treatments were tried as suggested by contemporary experiments. 

No attempt was made to control humidity in the first two groups, 
and, as the humidity was never high, the lesions were almost entirely 
confined to the stem. The humidity in Group 11. was definitely 
higher than in Group I. (In Group II. the temperature of the soil 
was maintained near 30° C. by means of specially constructed boxes, 
consisting of an outer wooden box containing an inner zinc tank 
holding water warmed by two electric bulbs, placed beneath, and 
controlled by Hearson's thermostats. Within the zinc tanks were 
the tins in which was the soil and the growing plant. The whole 
device was cheap and efficient. 


Experimental Data: Group I. 

Soil temperature controlled. Humidity uncontrolled. 

Subgroup A.—Seedlings raised in soil the temperature of which 
varied between 18*5° and 20-7° C. 

Experiment 1.—Treatment as abov-e. At the time of the first 
examination, twelve days after sowing, very little infection was 
visible. At the eonclusion of the experiment, some two months after 
sowing, 12^ per cent, of the plants showed slight lesions at the first 
node. No ieaf infection was obtained. 

Experiment 2.—One month after sowing seedlings from Subgroup 
A were moved to beds, the temperature of which was maintained at 
25° to 27*9° C. After fifteen days the amount of infection as measured 
by recognizable stem lesions had risen to 47*3 per cent. In a few 
cases the lesions developed to such an extent that growth of the 
plants was arrested. 

Experiment 3.—Simultaneously with Experiment 2, a further 
batch of seedlings one month old from Subgroup A was removed to a 
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bed in House No. 2, the temperature of which was maintained between 
29*6® and 81*7*^ C. Fifteen days afterwards 23*2 per cent, of the 
plants showed small stem lesions, which, however, never became 
sufficiently serious to hinder the growth of the plants, and eventually 
dried. 

Subgroup B.—Seedlings raised in pots immersed in sand, the 
temperature of which varied between 25® and 27*9® C. 

Experiment 4.—Treatment as above. Twelve days after sowing 
the amount of infection was 24*4 per cent. The lesions in this 
experiment were more pronounced than in any experiment of Group I. 

Experiment 5.—On account of the serious nature of the lesions, 
plants from Subgroup B were moved to the hot bed in House 2 at an 
earlier stage— i.e,, seventeen days after sowing. The temperature 
of this hot bed was maintained between 29’9° and 32-9® C. Fifteen 
days after sowing the amount of active infection had decreased to 
7 per cent., the remaining 17*4 per cent, (see Experiment 4) having 
dried up. 

Subgroup C.—Seedlings raised in pots, tlie temperature of which 
was maintained between 28-1® and 38*1® C. in Pathological House 
No. 2. 

Experiment 6.—Treatment as above. Twelve days after sowing 
the plants were examined. Lesions were small and difficult to 
determine, but, by counting every suspect, the amount of stem lesions 
obtained in this bed was 8*2 per cent. These dried after a further 
seven days, and a month after sowing the plants presented a healthy 
appearance. 

Experiment 7.—Seventeen days after sowing plants of this Sub¬ 
group C wore removed to the intermediate bed—i.c., the soil tempera¬ 
ture was decreased to 25-27° C. Fresh infection developed, and the 
maximum amount recorded at the conclusion of the experiment 
was 23*4 per cent. 

The experiments described above confirm the conclusions arrived 
at in the earlier paper, and emphasize the fact that the germinating 
seed must be maintained above 30® C. before even apparent immunity 
is obtained. 


Group II. 

In this group of experiments the plants were raised in tins suffi¬ 
ciently large to enable fruiting to take place. 

The individual treatment will be described under the differeni 
headings. 

Experiment 8.—Seedlings were raised in tms which were immersed 
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in water contained in a porous brick trough* The temparatiiie of 
sowing was thereby maintained between 15"’ and 22^ C« 

One month after sowing 21*6 pet cent, of the seedlings showed 
small lesions at the first node^ when the tins were removed to the 
Pathological House No. 2, and the soil temperature maintained 
between 31*6° and 83° C. The humidity was markedly higher (see 
Pig. 3 at end) within the house, with the result that the lesions at 
first increased, but subsequently, as the plants developed, dried 
out. 

A few bolls were obtained and the seed sown, with the result that 
5 per cent, of the seedlings showed slight sign of infection. It will 
be remembered that the parent seed was heavily infected. 

Experiment 9.—In this experiment seedlings were raised in tins, 
the soil temperature of which fluctuated between 29*6° and 32*2° C. 
An initial infection of 16 per cent, was obtained, but the plants 
quickly outgrew the infection, and after a month appeared healthy. 

Seed was obtained in due course, which was also infected to the 
extent of 3 per cent. 

Experiment 10.—Rather more variable treatment was given in 
this experiment. Seeds were sown in soils maintained at 80° C. 
for three days, after which water at a temperature of 20° C. was 
added, and the tins maintained at 26° C. for a week. A light infection 
was thereby induced in the seedlings. The soil temperature was 
then raised to 30° C. and maintained between 29*5° and 32° C. until 
the conclusion of the experiment. Lesions appeared at the first 
node, but the plants speedily recovered. 

Mature plants bearing bolls were obtained, the seed of which 
subsequently showed an infection of 12 per cent. 


Guoup III. 

In the preceding experiments no attempt was made to estimate 
the effect of humidity on the development of the disease, as the 
object of the work was to demonstrate the influence of soil temperature 
on the infected seed during the period of germination. The figures 
for the daily evaporation as recorded by Piche Evaporimeters sus¬ 
pended in the Pathological House No. 2, and in the Farm screen, are 
given in Figs. 2 and 3, from which it will be seen that the average 
humidity within House No. 2 was reasonably comparable with the 
averages given for the Gezira for the months of August and September. 
As closer control of the Pathological House No. 2 was impossible, 
seedlings were raised within a Hearson germinator. 
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Easperimmi 1L--Seedlmgs raised in pots within a Hearson ger- 
minator, and the soil temperature maintained between 29*9° and 
33*^ C. The enclosed air was saturated with moisture throughout 
the whole experiment. What follows is remarkable, and furnishes a 
most valuable clue to the behaviour of the infected seedlings under 
field conditions in the Gezira during the critical months of July and 
August. 

No lesions developed until after thirteen days, by which time the 
seedlings had reached the glass cover, the temperature of which was 
cooled down at night to between 18-6® and 20® C. 

Heavy condensation of water took place each night on the cooled 
surface, and thus the cotyledons were not only cooled, but bathed 
in condensed water. Lesions rapidly appeared, and between the 
fourteenth and twentieth day the number of the seedlings showing 
marked infection reached 57-G per cent, of the whole. The characters 
of the lesions made it evident that infection was taking place from 
plant to plant through the film of water on the glass cover of the 
germinator (see below, pp. 140-1). 

Experiment 12.—The last experiment opened up a new field of 
thought, and the experiment was repeated, but two types of soil 
were employed, one a light sandy loam and the other a heavy clay 
soil from the Gezira. 

Precisely the same effect was obtained, and no significant difference 
in the amoimt of infection was recorded, the ultimate percentage 
being 57*1 per cent, in the Gezira soil and 57*8 per cent, in the light 
loam. 

The electrical supply failed shortly afterwards, and this promising 
line of attack was necessarily abandoned, but it is now being re¬ 
investigated. 

Experiment 13.—There was alw^ays the possibility that apart 
from the temperature effect the increased infection in Experiments 
11 and 12 might be due to the waterlogging of tlie tissues by the film 
of condensed water formed when the leaves touched the glass. 
Accordingly, a fresh experiment was planned. Eight pots, each 
containing both visibly infected seedlings and apparently healthy 
ones, were enclosed in a cupboard having glass sides. In four pots 
the cotyledons and the pair of leaves at the second node were smeared 
with vaseline in order to close up the stomatal slits. The remaining 
four pots were left as controls. The eight pots were placed in a 
shallow trough containing about 1 inch of water, and the soil tem¬ 
perature maintained between 29® and 33° C. by means of an electric 
lamp which was extinguished late at night. 

VI. 2 


10 
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Tb» humidity within the euplxmd vaxied between 40 per eent. 
and 80 per cent. Visible waterlogging of the tissneB of the irasetined 
series ooonrred after five days, and the infected plants showed definite 
distress. On the tenth day plants of the vaselined series which 
previously had exhibited slight lesions were heavily infected, and on 
the eleventh, when microsoopioal examinations were made, the upper 
pair of leaves was also infected, and showed large patches of water- 
soaked tissue. In the case of the control series, the effect of increased 
temperature and humidity was simply to promote extra growth, and 
even the small lesions existing previous to the experiment disappeared. 


Gboup rv. 

In all the previous experiments the soil temperature had been 
partly controlled. Entire control was not feasible, as this would 
have necessitated a large cooling plant to cope with the heat of 
midday. Also the plants were raised within an enclosed area, 
whereby partial shade was unavoidable. 

In the experiments about to be described the plants were raised 
out-of-doors in the open air, the amount of shade provided being 
indicated under each individual heading. 

Experiment 14.—Two batches of seed, sown in pots, were ger¬ 
minated imder similar conditions, the soil temperature being 28® C. 
After six days they were removed into the wind and full sunshine, 
and one batch carefully watered by band so that the foliage was 
not touched, while the other batch was watered from above with 
water at 20® C. The soil temperature ranged from 15’7® to 26® C. 
Fifteen days after sowing the seedlings were examined with the 
following results: 

Series (a) Soil only watered—infection 21 per cent. 

„ (6) Foliage watered—infection 60*6 per cent. 

Experiment 15.—Seed was sown in a rectangular porous brick 
tank with double walls, the inner wall being perforated at the base to 
admit water freely. Water was poured into the outer shell to 
maintain the soil in the tank at a moisture content sufQcient for 
germination and growth. 

Light shade from the midday sun was afforded by a horizontal 
screen placed 6 feet immediately above the bed, otherwise the tank 
was unsheltered. The temperature of the soil ranged between 10® 
and 20® C., and fifteen days after sowing the number of plants was 
appreciably lessened by Bhizoctonia Wilt. No bacterial lesions 
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whikt6Ter were seen up to the conelaeion of the experiment, eleven 
weeks after sowing. 

ExperimefU 16.—The effect of waterlogging the soil was studied 
by growing plants in large tins placed in water contained in brick 
tanks. Half of the tins were perforated at the base and half un¬ 
perforated. The height of the water was halfway up the tin. 

The results were unexpected, and need investigation; the only 
clue that can be afforded at the moment is that the waterlogged 
plants were stunted and woody in nature. 

Series (a) Perforated tins: 

Soil temperature, 16*6® to 22° C.; infection, 0*3 per cent. 

„ (b) Perforated tins: 

Infection, 3*1 per cent. 

„ (c) Unperforated tins: 

Sod temperature, 14‘2° to 26*7° C.; infection, 20*0 per cent. 

Soil and air temperatures were low, and evaporation high (see 
meteorological data in Figs. 1 and 2), which lends further weight to 
the view now held that it is the combination of all three factors which 
determines the intensity of the infection obtained in plants grown 
from seeds carrying Ps, malvacearum E.F.S. 


(c) Field Expekimentb. 

In the previous paper evidence was brought forvs^ard establishing 
a definite correlation between the incidence of rainfall and the degree 
of infection obtained in the field. During the following season an 
experiment was planned whereby sowing dates were regulated by 
the rainfall during July, August, and September, 1927. The details 
of this experiment are given in Fig. 4, which depicts graphically the 
main environmental factors during the experiment. It only remains 
to add that the individual plots were 180 square metres in size, and 
that each sowing date was repeated six times, the plots being arranged 
at random. 

The degree of infection existing within the plots is reflected in 
the yields of seed cotton obtained. 


Yidi per Feddan 
{BoOa), 


First date of sowing July 1,1927 681*5 

'Second „ „ July 21, 1927 877*0 

Third „ „ August 15, 1927 942*0 

Fourth „ „ September 21, 1927 364*0 
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The September 21 plots were severely attacked by Pink BoUwotm 
in March, so much so that the experiment was abandoned, the plants 
being cut out and burnt in an effort to control the pest. 

The yield recorded therefore in this case bears no relation to the 
potential yield, had this damage not occurred. It must therefore 
be emphasized all the more that only a few plants exhibiting typical 
watery lesions were found following the rainfall on September 26, 
and that these were ])ullcd out early in October. Otherwise the 
September plots appean'd free from infection throughout. 

The pickings were divided into three portions— i.e., those from 
the topmost bolls of the picking, those from the middle, and those 
from the lowermost bolls. It does not, of course, follow that the 
topmost bolls are from the top of the plant. The idea was to follow 
the course of the infection throughout the plant. 

The percentage of infection, as measured by the number of infected 
seedlings developing from the samples of seed, is interesting. 

TAIiLE 1]. 
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10*0 

( B 

8 e c o n d 1 

First 

Bottom 

, 2 1 

26/2/28 

18-8 

31*4 1 

21*6 

First 

Top* 

i 2 

26/2/28 

IS-S 

31*4 

lOl 

sowings i> 
July 21 

Fourth 

Fourth 

Bottom 

Tt)p 

i ' 

2.V2/28 

26/2/28 

18-8 

18*8 

31*4 1 

31*4 j 

18*1 

8*8 

T h i r d|p 
sowingVp 1 
Aug. 16 

First 

First 

Bottom 

Top* 

2 

2 

2.5/2/28 

26/J/28 

18-8 
18-8 j 

31*4 

31*4 

34*0 

18*9 


First 

Bottom 

2 

2.)/2/28 

18-8 i 

31*4 

6*6 

Fourth!]) 

First 

Second 

To].* 

Bottom 

1 2 

1 I 

26/2/28 

].‘l/.‘l/28 

18-8 i 
2] *6 

31*4 

20*7 

3*6 

Nil 

B o w i n g' j) 
Sept. 21 

Second Top 

' J 

12/3/28 

21*6 

29*7 

Nil 

Third 

Bottom 

1 

' 13/3/28 

21-6 

29*7 

Nil 

Id 

1 Third 

Top 

1 1 

' 13/3/28 

21-6 

29*7 

Nil 


* /.e., top of first pickina:, not nocossarily top of plant. 

The accuracy of the September figures has been checked by sowing 
at the Gezira Besearch P^arm this season. The Duty of Water Plot 
sown with the seed from this plot (second and third picking) was 
examined personally during August, September, and October, and 
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only traces of disease found. Time did not permit of a count. This 
has been confirmed during November by Mr. Lambert. The striking 
nature of this experiment cannot, however, be depicted by means o£ 
figures. The plants sown during July were literally rotten with 
disease, whilst the September sown cotton was most luxuriant in 
growth. Only a photograph can portray the degree of control 
obtained.* 

The success of the above experiment suggested that cotton might 
be grown for seed purposes at a time when the prevailing high tem¬ 
peratures normally preclude the possibility of obtaining a commercially 
successful crop, and it is interesting to observe that this was one of 
the measures recommended for control purposes by the writer in 
1928. Accordingly seeds of an improved strain were sown in February 
and March this year (1928). A fortunate change of weather at the 
end of February made it possible to sow half the area at the lower 
end of the temperature scale over which experimental work on this 
disease has been conducted— i.e., 14® to 25® C. 

Later on in March the temperature again rose, and the remaining 
half was sown in soil the temperature of which ranged between 
25° and 40® C. Details of the maximum soil temperatures are given 
in Fig. 5. A careful watch was kept for the appearance of bacterial 
lesions, but none were found, and the crop remained healthy until 
Octoberf when it became desirable to uproot to prevent the spread of 
insect pests to the new crop near by. It is worth noting that the 
crop remained comparatively free from insect pests until September, 
when a few stainer bugs and bollworms (red and spiny) made their 
appearance. 

In all, 618 rotls of seed cotton were obtained from this one feddan 
plot, and up to the time of writing all seedlings raised atShambat 
from the seed have proved to be free from disease. A careful bacterio¬ 
logical test has, however, yet to be concluded. 

It was suggested by Major Archibald that seed from this plot 
might be sown at Tokar in September, thus providing an increased 
supply of fresh seed for sowing daring the season 1929-80. This plan 
would have the additional advantage that Tokar grown seed is noted 
for its extra vigour and comparative freedom from disease. 

Accordingly seed was taken by the writer and sown in Tokar 
Seed Farm on September 12,1928. 

The soil temperatures were running very high at tliis time, being 

* See Agricultural Research Work in the Sudan,” p. 142, 1928, issued by the 
Jiinipire Cotton Growing Corporation, 

t See, however, later, p. 140, 
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8S® to 88^ C. at 9 a.m,, and natnraliy no sign of disease oonM be 
found in any of the earlier sown young seedlings near by. Moreover, 
a miorosoopioal examination failed to detect any trace of the parasite 
in seedlings gathered from various sites on the Seed Farm. The same 
applies to other parts of the delta, and the writer believes that, 
while a little dormant infection is possible at Tokar when infected 
seed is sown, the climatic factors of Tokar are, generally speaking, 
the greatest natural aid we possess for the production of germ*free 
sowing seed. 

The next step was to apply experience gained in the season 1926-27 
to the Gezira during the present season. Two factors were involved— 
namely, the temperature of the soil and the incidence of the rainfall. 
It has been explained that these factors are closely linked during 
the usual sowing period, therefore measures were considered whereby 
the cooling effect of rainfall might be minimized. In the first place, 
the normal peak of the rainfall curve occurs about August 10, and 
therefore it was advisable to delay sowing until after that date (see 
Fig. 8). Secondly, provided that the irrigation water was applied 
during July, it was feasible that no water would be required during 
August, and waterlogging of the soil due to rainfall plus irrigation 
would be avoided; moreover, the cooling effect of rainfall on moist 
warm soil is less than on dry soil, when the surface layers only are 
considered, and therefore it was arranged to water the soil during 
July and to allow it to partially dry and to store up heat before sowing. 

Two self-recording thermometers were erected on representative 
plots near rain gauges, the records from which are summarized in 
Figs. 6 and 7. 

Considering the plots in order of sowing, the Ganabia 40 area was 
watered by irrigation during July, the water being out off on July 81. 
Sowing took place on August 10, and no more irrigation water was 
applied until September 6. Reference to the figures shows that rain 
occurred at frequent intervals during August, and particular stress 
must be laid on the rainfall immediately following sowing. 

From the data already given in this paper it will be understood 
that visible infection of the growing seedlings was inevitable. 
Fortunately a hot, dry September has checked the development of 
the disease, but it is certain that this plot will carry the parasite until 
the end of the season. 

The Wad el Niam 8 plot was not sown until August 25, irrigation 
having ceased on the 20th. A little rain (4 mm.) fell on the 28th, 
but there was no more rain until September 12, when again only 4 mm. 
was recorded. The soil temperatures ran consistently higher than 
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in tbd of tli6 GaMbi% plot, with the result that when an inspeo- 
tion was made on October 12 and 18 no trace of disease could be seen 
on the growing plants. Moreover, no parasites could be detected 
either culturally or microscopically in the tissues of the plant samples. 
Later examination in January has confirmed these findings. 

Now it will be immediately argued that rainfall is uncontrollable, 
but an effective counter to this is found in this year’s figures for 
temperature and rainfall. Rainfall in the Gczira plain is notoriously 
capricious and localized, and averages are not yet available. The 
average rainfall for Medani during August is officially given as 
148 mm., for Tayiba it is 134 mm. For the Gezira Research Farm 
it is somewhat higher (about 170 mm.). Now 173 mm. fell near the 
Wad el Niam rain plot (it may be safely asserted that in the central 
area rains were heavy this year during August), and yet the soil 
temperatures were fairly high. The physical character of the soil 
at Wad el Niam is not markedly different from the Ganabia area; 
wherein lies the secret ? 

The writer believes that by carefully watering the soil during 
July and the first half of August, and by allowing it to absorb heat, 
the cooling effect of rain can be largely nullified, and that even with 
normally infected seed the disease can be controlled to such an extent 
that it will no longer become a serious menace. Complete control 
by cultural methods over such a large area is probably impossible 

Yet another point must be emphasized: a high degree of moisture 
in the surface layers of the soil— i.e , the layers in which the seed is 
sown—is not necessary for successful gernoination ;* indeed, from the 
present point of view it is extremely harmful. Seed germinates at 
Tokar in soil which is just moist, and provided that there is moist, 
not wet, soil below, the seedling will obtain its requirements, and develop 
a vigorous root system all the better if irrigation is limited during the 
early stages of growth. A wet soil is a cold soil, a moist soil can be 
made to store up large quantities of heat. Further, light rain, such 
as may be normally expected once the peak of the curve is passed, 
penetrates very little, so that if the seed is sown in a hollow, such as 
is made by the careful cultivator with his Seluka stick, the chances 
of maintaining a warm germinating bed are greatly increased, with 
consequent control of infection. 

Examples of successful sowing in what appears to be excessively 
dry soil occurred in Darwish area this year, and a very striking 
demonstration of what can be done by deep sowing in moist, not wet, 
soil was made by Mr. A. R. Lambert on the observation plot of the 
* 20 to 25 per cent, will ensure germination. 
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Gesdra Besearoh Farm during August. Not only was his germination 
exoeUent, but the resulting plants were remarkably healthy in appear* 
anoe. Within certain limits, a small water content of the soil stimu¬ 
lates the roots to greater development, so that they are better able 
to withstand drought at a later stage. The plant is plastic and adapts 
itself to its environment. The character of the whole plant can be 
moulded, within limits. Even the number of stomata formed are 
regulated by the environment during development. 

Another important aspect of the disease is the possibility of its 
spread in the field from one plant to another. Now, while insects 
might conceivably act as intermediates, the writer believes that the 
available evidence does not support this view. Definite plant to plant 
infection can take place through contact, but rapid spread of the 
disease is always associated with rainfall, and this year definite 
evidence of the influence of rainfall was obtained at Shambat in the 
March sown plot. 

This plot remained free from visible infection until October. At 
that time there was growing on the north and west sides infected cotton 
which had been sown in July, bearing moist lesions. Fourteen days 
after a rainstorm accompanied by high wind, lesions were found on 
the leaves of the outside adult plants of the March sown plot on the 
north side. None were found in the body of the plot, nor wore any 
found along the west border. By the end of the rains (i.f?., October 9), 
which were light this year at Shambat, the infection had penetrated 
180 cm. into the northern strip of the plot—i.c., a depth of four plants. 

Now at Shambat the rainstorms are cyclonic in character and 
strike mainly from the north-east; they are also usually accompanied 
by strong winds. Careful examination of leaves bearing lesions has 
shown that there is a thin layer of slime containing viable bacteria 
on the epidermis, and it has been proved by actual observation that 
the stomata within the area of a lesion distend greatly on application 
of water owing to increased internal pressure, and that bacteria exude 
from the enlarged pore in immense numbers. The resistance of the 
organism to sunlight has been discussed in Part I. of this paper. 

A recent expeiiment carried out in the writer’s laboratory in 
conjunction with Dr. Gregory has shown that the parasite moves 
rapidly in thin films of water, so that there would be no difficulty 
in the bacterium infecting the plant via the stomata in a very short 
space of time. The writer has shown in the previous paper that this 
does occur, and has emphasized tiiai special environmental conditions 
are necessary for successful infection. The requisite conditions are 
a high degree of humidity, thus causing the stomata to open^ a thin 
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film of water on the surface of the leaf, and, lastly, a suitable air 
temperature. Unfortunately all these conditions are present in the 
Oeidra during the rains, and, given a certain amount of infection, 
it is not necessary to postulate any other carrier to explain the rapid 
spread of the parasite at this period. 

11 . 

We have now reviewed the factors leading to the inception of 
the disease in the young seedlings, and mention has been made of the 
location of the parasite within the tissues, and its method of spread, 
both within the host and to adjacent plants. 

The following points must now be briefly considered: (a) varietal 
resistance and the distribution of the disease within the Sudan, and 
(h) the factors controlling the progress of the disease in the growing 
plant once the parasite has gained an entrance into the main stem. 

(a) American Upland cotton, as grown in the northern Sudan, 
Khartoum district, and in the Nuba Mountains district, is normally 
not badly affected by the disease; but of course the degree of infection 
varies from year to year, according to climatic conditions. In Mon- 
galla there are districts which suffer heavily, but again on elevated 
land the disease is not serious. Pima cotton and Ashmouni varieties 
appear to be very susceptible, wherever grown, but Sakel varies in 
its resistance according to the locality. In the Gezira the disease is 
a constant menace; at Kassala initial infection followed by recovery 
is the rule; but at Tokar little or no infection is ever found. No cotton 
has yet been found in the Sudan which is entirely resistant. 

(h) The importance of rainfall during the period of germination 
has been emphasized. We have now to consider its influence on the 
infected plant at later stages of growth in the light of experience 
gained from Experiments 11, 12, 13, and 14. Experiment 13 has 
shown us that, when stomatal action is checked, heavy infection 
ensues. Can this be correlated with the effect of rainfall on trans¬ 
piration ? Now while stomatal movements are as variable as the 
weather, it may be taken for granted that, normally, stomata open 
after daybreak. Should the weather be fine and sunny, closure does 
not take place imtil forenoon, always provided that the water content 
of the soil is sufficient for the plant’s requirements. By noon the 
stomata are closed, and their subsequent behaviour until dark depends 
on such factors as water content of the leaf, and the state of the sky; 
but in any case complete closure occurs at sunset. The moisture in 
the leaf reaches a maximum about dawn, rising steadily during the 
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night. It ihm {alia rapidlj antil the afternoon, and r ema i n ! at a 
steady low level until late afternoon. 

What follows is taken verbatim from “ The Behaviour of Stomata/’ 
by J. V. G. Loftfield, pp. 74-75 (Bef. 2). 

** 6. When the temperature of the soil rises too much, the stomata 
elose, and in extreme cases the plant wilts. 

“ 7. The temperature of the leaves was usually found to be lower 
than that of the air when the stomata were open, and higher when 
closed in sunlight. 

“ 10. When the leaves of a plant were wet by dew or rain, or wet 
artihcially, the stomata usually opened if closed, or opened more 
widely if partially open. When the water dried, the stomata closed 
wholly or partially. 

“ 18. Water content of the soil is the chief of the factors that 
determine the rate at which the leaves can be supplied with water. 
When the soil is dry, the rate of supply is slow, causing turgor to be 
lost early in the day, and the stomata to close. 

** 15. The maximum of leaf turgor in most cases is reached about 
midnight. After stomalal opening at daybreak, or shortly afterwards, 
it begins to decrease, the rate being dependent upon transpiration 
on the one hand and water supply on the other. 

“Part of the water present in the leaf at the start is a working 
margin, and the stomata do not close until this is gone. If the 
roots can keep up a sufficient rate of supply, this working margin 
does not wholly disappear during the day, and the stomatal move¬ 
ment is of the normal light-induced type. If the margin is lost, 
however, the stomata close until it is recovered at least in part. 

“16. The nightly maximum of leaf turgor increases after every 
rain or irrigation, and thereafter decreases until the next rain. Such 
fluctuation between rains is often very great. In lesser degree 
the critical leaf water or percentage at which the working margin 
disappears also fluctuates between rains or irrigations. 

“ 20. The number and size of the stomata on any given area of 
leaf are influenced by the conditions under which they were formed. 
A leaf developed in the shade has fewer and larger stomata per unit 
area than are produced in sunlight.” 

The physiology of the young cotton plant during the rainy season 
may therefore be pictured as follows: 

In the evening the plant is busy replenishing its store of water, 
stomata are closed, and absorption by the root rapid. Should rain 
occur, the relative humidity rises and the aerial portions of the plant 
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ari also rapidly cooled. Only the surface layers of the soil will, 
however, be affected, and we may assume that root action will not 
cease at once, with the result that tissues tend to become turgid 
with water, a condition eminently suited to rapid growth of the 
parasite. Bain during the day will promote the spread of the in¬ 
fection, not only externally from plant to plant via the opened 
stomata, but also internally by inducing a water-soaked condition 
of the tissues. 

It must be remembered that the cotton plant is growing at 
maximum speed during the days following germination, and that the 
physiological processes underlying water absorption by the root and 
transpiration by the leaves are very delicately balanced. Sudden 
disturbances such as are caused by alteration of temperature and 
humidity cannot be adjusted immediately, with the result that the 
parasite gains ground at the expense of its host. The curves depicting 
the relevant meteorological data for the three main cotton-growing 
centres of the Sudan are included at the end of this paper (Figs. 
9 to 12). They are taken from Bulletin 47 of the Ministry of 
Agriculture, Egypt, entitled, “ Cotton Growing in Belation to 
Climate in Egypt and the Sudan,” by C. B. Williams. 

It is necessary to remark that, since the information regarding 
Sudan conditions was given to Mr. Williams by the present writer, 
agricultural practice in this country has been somewhat modified; 
in particular the sowing date in the Gezira has tended to become later. 
A study of the curves given in Figs. 9 to 12, and in this bulletin 
will, in the light of our present knowledge, explain the relative degree 
of infection experienced in Tokar, Kassala, and the Gezira. 

III. 

We must now consider the question of the control of the disease in 
the field. It will be obvious that it is impossible to disinfect the seed 
by means of chemical disinfectants, for the parasite is too deeply 
located within the tissues of the resting seed. Similarly, a stimula¬ 
tion of the growth processes can in itself only lead to the non-visible 
type of infection, since the plant has no real powers of resistance. 
We have seen that an outwardly healthy plant can transmit infection 
by the seed. It would appear, however, that we can inhibit the incep¬ 
tion of the disease at the time of germination by manipulation of the 
seed bed, whereby water is stored below, but the upper layers are main¬ 
tained warm and just sufficiently moist to promote germination. 
Complete control, however, by such methods is wellnigh impossible 
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over a large area, and we must look to other methods for the hope of 
eradication of the parasite. 

In the writer’s opinion, the only agency which offers a fair chance 
of success is dry beat, possibly coupled with storage. Experiments 
were begun during the 1926-27 season, but pressure of work forbade 
a thorough investigation of the possibilities of this method. A 
freshly collected highly infected seed was used, and by raising the 
temperature to 96® C. for five hours the amount of infection was 
greatly reduced. More recent work has shown that a lower tem¬ 
perature applied over a greater period of time is more efficient, and 
has the advantage that germination is not adversely affected; indeed, 
preliminary work suggests that it is stimulated. Infected seed 
heated at 86® C. for forty-eight and seventy-two hours Las main¬ 
tained its vitality unimpaired, and has produced seedlings which 
show no lesions whatever. There has not yet been time to examine 
such seed culturally. 

Heated seed has been sent to the Gezira and to Tokar. 

In the Gezira sowing took place on September 21 and 22. 
Germination was normal, and the plants, though backward through 
late sowing, are healthy. A few doubtful lesions are reported to 
have appeared on marginal plants where the plot adjoins 
earlier infected cottons, but Mr. Craig has seen no other signs of 
infection.* 

At Tokar one does not expect to find visible infection, and no 
verdict can be passed until the crop is harvested, when the seed will 
be examined culturally. It must be mentioned at this stage that 
watery lesions caused by an organism other than Ps, mahacearum 
E.F.S. may appear on heated seed, if germination is carried out at a 
low temperature. The matter is under investigation, so that only 
one result will be now described. 

A batch of heated seed was sown in both Pathological Houses. 
In No. 1 the temperatures varied between 14° and 23° C., and after 
fourteen days 14*3 per cent, of the seedlings showed watery spots 
along the edges of the cotyledons. A similar batch of seed was 
sown in House No. 2, where the soil temperature ranged from 19° to 
28*7° C. No infection of any description was seen. When the spots 
from House No. 1 were examined culturally, an organism resembling 
P«. mcdvacearum E.F.S. was isolated, but inoculations into the stem 
failed to produce lesions; moreover, the lesions on the cotyledons 
quickly died away. 

The colonies of this organism are of a different shade of yellow, 
♦ Kindly reported by Mr. H. E. King. 
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and in other oharacteristios the baoterium departs from the typical 
Ptf, mdhaoearum E.P.S. 

Other than those made in the text, the writer wishes to acknow¬ 
ledge the assistance received from Mr. H. Poyntz Wright, Manager 
of the Sudan Plantations Syndicate, Mr. Lloyd Warren, also of the 
Sudan Plantations Syndicate, and Mr. M. A. Bailey, Government 
Plant Breeder. 

He also wishes to record his appreciation of the work of his 
assistants Hassan Eff. Shehata Hassan and Sayod Eff. Ahmed 
Abdulla, and more recently Mr. M. C. Hattersley. 

To Dr. E. J. Butler, F.R.S., he is indebted for much kindness in 
the past, and for help which will bear fruit in future work. 


Summary. 

1. The habits of the parasite Ps. malvacearum E. E. Smith, its 
requirements for growth, and location within the cotton plant have 
been described. 

2. The influence of environmental factors on the progress of the 
disease has been considered, and it is explained how it is possible 
for an apparently healthy plant to be actively infected and to transmit 
infected seed. 

3. The effect of soil temperature on the development of the 
disease has been studied and earlier work confirmed. 

4. But it is pointed out that the immunity obtained at 30® 0. 
may be apparent only. 

5. Definite immunity cannot be obtained under 32® C., 
so that the action of temperature at the time of germination 
may be a straightforward one, and not complicated by other 
factors. 

6. The value of dry land farming and the effect of sowing in the 
field at different periods of the year are explained. 

7. The spread of the disease to adjacent areas following or during 
rainfall accompanied by wind has been described, and the opinion 
expressed that this natural means of conveyance, coupled with the 
stimulation of the parasite already in the tissues by favourable 
environmental conditions, is sufficient to explain the familiar phe¬ 
nomenon of a sudden outbreak of lesions some twelve days after a 
rainstorm. 

8. The effect of induced waterlogging of infected tissues has been 
described, and the possible effect of rainfall in this connection has 
been discussed. 
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9. The relevant conditions obtaining at the three main cotton* 
producing centres of the Sudan have been briefly noted, and the 
value of Tokar as a propagation area for clean seed has been 
emphasized. 

10. The effect of storage and of dry heat on infected seed has been 
commented on. 
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THE MONEYLENDER 


BY 

W. GILHESPy. 

Haji Shah stood on the flat roof of his house after reciting the 
morning prayers and glanced across the cotton fields. To the west 
and north of the village they showed white under the tender dawn, 
a fair sight that gave the village headman no pleasure. Too well 
he knew that the plants should have been stripped of their snow- 
white tufts of lint two days ago, and thus escaped damage from the 
sandstorm that had swept across the plain. Too well he knew the 
reason for the work being delayed, and a scowl darkened his strong 
face. His own cotton was stored and baling had commenced, but 
then he was not in the clutches of tho moneylender ! 

Many of his neighbours were, and ho suffered with them and for 
them as he made a rough calculation of the damage wrought by the 
dust-laden blast that had blown so many over-ripe bolls off the 
stems and filled the others with sand. He suffered as must those 
whose roots have taken firm hold of the soil, whose love for the land 
and all it grows is part of their being, who almost regard plants as 
sentient things. 

The average Indian cultivator is content to follow time-honoured 
methods, to him innovations are anathema. He is a most difficult 
person to move, but there are some notable exceptions, men who are 
ready to move with the times, but cautiously, desiring to prove all 
things and to hold fast that which is good. 

Of these was Haji Shah. The men of the Agricultural Department 
found him a ready but critical listener. Wearied and disheartened 
with trying to interest those farmers who wore wedded to old methods 
just because they were old, they listened to his enquiries with satis¬ 
faction. He was not content with statements, he demanded proofs. 

When an expert on cotton growing came to Banchabad tho old 
man received him with grave courtesy—there is no more hospitable 
being than the Mohammedan cultivator of India. The specialist was 
enthusiastic. Haji Shah was sincere in his desire for knowledge, and 
readily agreed to try small samples of seed from several different 
sources. 

He decided on an improved Egyptian variety supplied by the 
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Agrioaitttral Department, and grew it with enooesB. A year later he 
waa growing no other, while his neighbours were still cultivating the 
same cotton as their great-great-grandfathers had grown. When 
the headman’s profits proved that he had been right they followed 
his example. He sold them seed at a fair price and gave them the 
benefit of his experience. 

Within four years the area of cotton around Banchabad had 
increased considerably, within six it had doubled, and the old man 
rejoiced. Conquest is as the wine of life to some ardent souls, and 
failure galls. Haji Shah looked on his neighbours’ crops, and knew 
the joy of triumph and the bitterness of defeat. He had helped those 
men; he knew that he had helped the moneylender as well, and that 
it was Lai Chand’s policy to ruin them. 

That was his business in life. By Haji Shah’s help the villagers 
had prospered, and several of them had broken the last of the chains 
with which the usurer had bound them. Naturally their freedom 
enraged Lai Chand, since only by keeping them in bondage could he 
continue to grow rich on their labours. Men who could pay for seed 
and labour without coming to him for assistance were men from whom 
he could make no profit. The poorer they were the harder the 
bargain he could drive with them. 

Ho had a lien on some of their crops and, according to the bond 
on which he had lent them money, they could not gather them until 
he allowed them. He had refused them permission to pick their 
cotton until he had taken that portion to which he was entitled—at 
his price. Delay might result in the cotton being overloaded with 
sand, the over-ripe bolls might fall and the value of the crop be 
materially reduced—that was precisely what he desired. There 
could be no better way of riveting his victims’ fetters firmly. 

The headman decided to thwart him. Ho sent his servants to 
gather all the pickers they could, then went to Yusuf Khan, one of 
his neighbours, and advised him to begin picking cotton at once. 

“But, Lai Chand,’’ the other demurred, “ he said he would come 
for his share first.’’ 

“ Is the son of my old friend also a slave to the unbelieving dog 
of a bunnia ?*’ the other demanded. “ The spawn of h(dl will surely 
come—^when there is no more of the crop worth picking than will 
pay him his dues. What need was there to borrow money from 
him ?’’ 

“ I ? I did not borrow. He claims money on an old bond given 
by my father to his father.’’ 

“ I never knew.’’ 
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“ 1 'was uiiained, 1 never told.” 

** Get thee to the cotton picking and pay nothing to Lai Ohand 
until we have spoken together again. I go to help Mustapha Khan." 

Lai Chand’s spies warned him that certain debtors were picking 
their cotton, and he hurried to the field. Haji Shah saw him approach 
Yusuf Khan and went towards him. The usurer greeted him as 
cordially as though the headman were not a thorn in his flesh, 

" This youth picks his cotton by my advice," the leader said in 
silky tones, but with the light of battle in his eye. 

" But the—the agreement," the other stammered. " He owes 
me-" 

" He owes thee notning, and will pay nothing," and Haji Shah 
smiled sweetly when he saw that the shot had reached its mark. 
" Also the others will pick their cotton and pay thee such monies 
as are thy rightful dues." 

" Ho will think of some other way of working evil," he told Yusuf 
Khan when the moneylender had gone. "We must act quickly 
and confound him. Shaitan, who is his father, will help him in his 
evil doings." 

He was right. Lai Chand went to the judge of the Civil Court 
and obtained an injunction restraining his debtors from removing 
their cotton until his dues had been paid. Haji Shah urged them to 
ignore it and helped them with the picking. 

" Are we followers of the Prophet or are we slaves of an un¬ 
believer ?" he demanded. To Yusuf Khan he said, " Pay him no 
money. He is a liar, for thy father borrow^ed nothing from him or 
his father. Now sue him in the court for the return of the money 
he hath had from thee on a forged bond. I, Haji Shah, will bear 
testimony against the son of a jackal." 

He did. He had transacted business for Yusuf Khan’s father 
when the man was disabled from partial paralysis, and produced 
letters received by him while still able to write. 

" These," he declared, “ were written by the father of Yusuf 
Khan, whose name was Abdul Kassim, son of Abdurrhainan. In the 
bond is written, * son of Abdul Bahim.’ Also he could not have 
signed any bond on the date there written, seemg that he could not 
use his hand and surely ho would know the name of his father. 

" He was in no need of money, for when he died there remained 
in my hands some five thousand rupees, some of which—about two 
thousand—I spent according to his instructions, giving an account 
thereof, and the balance of the money to his son, Yusuf Khan." 

Other witnesses bore out the patriarch’s statement, and Lai Chand 
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was glad to pay back the amounts he had wrongfully received. He 
eecaped punishment by pleading that the bond had been given to his 
father, whose business he had inherited. It was a lie, and the judge 
knew it, but, without irrefutable proof of fraud, he was unable to 
convict the usurer. 

Then the suit he had hied against the cultivators was heard. 
They admitted their liability, but pleaded for time to pay and that 
they be allowed to sell their own cotton, proving tnat in previous 
years the moneylender had taken undue advantage by fixing an 
absurdly low price on such crops as he had seized. 

Their plea was granted, and Lai Chand left the court filled with 
shame and rage. Not shame for what he had done and tried to do— 
but for having failed and been laughed at by his own dupes. The 
petty tradesmen in the villages, most of whom were under his thumb 
because they owed him money and because he was able to control 
prices and could ruin them, no longer treated him with unbounded 
respect. His brothers in the profession either reviled him or gave 
him the cold shoulder. 8oon he learned that Haji Shah had another 
rod in pickle for him. 

The village headman has no legal standing, but an able man who 
acts uprightly and for the good of the community wields tremendous 
influence, especially if he is possessed of moral courage. Haji Shah 
decided to lead an attack against the moneylender from another 
quarter. 

All the crops were sold locally, and at such prices as the cultivators 
could wring from the burmias, who, it was well known, were either 
agents for the usurer or under his power. Those whose crops had 
been taken in payment of interest were compelled to accept such 
prices as their virtual masters allowed. Those who we re free of debt 
were in a better position to drive a bargain, but oven these had to be 
content with prices far below the market value. 

Haji Shah wrote to the cotton expert for advice and was informed 
that the Government had arranged for auctions to be held near 
Bombay. Several of the zemindars combined and received prices 
for their cotton at the auction far beyond what they had ever obtained 
locally. 

“ Ho ! ho ! ho !” they chuckled. “ No longer need we sell 
to that son of a thief. Why should we not send all the cotton grown 
in the district to the Government sales ? Thus would wo save on the 
rail charges, besides helping those who cannot help themselves.*’ 

Bo the scheme was agreed on, and there was jubilation among the 
cultivators. But it was short-lived. They had millet, pulse, maize, 
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^heat and tobacco to cell, and those who bad hitherto bong^l them 
now either refused to purchase or offered a very low price. They 
tried to find sale in distant villages, but Lai Chand had forestalled 
them. His influence was far-reaching, and he was determined to 
maintain his power over the cultivators. They held a council of war 
in Haji Shah’s guest house. 

“ We cannot grow cotton on the same land year after year,” he 
reminded them. “We must grow other crops as well, and we must sell 
at a profit if we are to live. We can send cotton down country, but 
we cannot send other stuff so far unless we combine and sell all—all 
we grow. It will be no easy task,” he admitted. “ We will spend 
much money on rail charges, so much that there will be little profit 
left. We are at war with Lai Chand—shall we bow the knee to him ? 
Shall we give unto him and his agents the bread which Allah hath 
provided for our children ? Are we dogs that we should come and go 
at their call, or oat that which they choose to leave ? These bunnias 
are thieves by birth and by training. Their fathers and their fathers’ 
fathers have gained great store of wealth by trickery. Yet they 
are useful if they will but bo content to buy and soil at a fair price, 
leaving us, to whom Allah hath given land, to raise food for man and 
beast. If they will not, then we must work together and defeat them. 

Now there are among us men from five villages and- But where 

are the headmen from Sarrankot and Fassipoor ?” 

“ They have gone with trackers to htlp the sahibs who came to 
shoot the tiger. The beast hath slain a woman near Sarrankot.” 

“ So ? And many more besides. May Allah guide their aim! 
Well, we must defeat this Lai Chand or he will eat us, even as the 
tiger hath eaten his victims. Therefore we will wait until the others 
come and we can all hold council together.” 

Fruit, cakes, sweets and cooling drinks wore brought, the great 
water-pipe was passed from hand to hand. Those who had far to go 
took a courteous farewell of the headman, and the others sat longer. 
Haji Shah accompanied the last of those to the gates of the courtyard, 
and while watching him ride away, a messenger, whose horse’s heaving 
flanks showed that he had travelled fast, galloped up. 

“ Greetings to thee, 0 Haji Shah, and may peace be upon thy 
house!” he began. “ Two sahibs have come to slay the tiger who hath 
killed many, and they bid me say unto thee that the striped terror 
of the jungle hath been tracked to the foid which is on thy land, and 
hideth in the thorn brake near the path. If, therefore, travellers be 
warned not to pass that way and no cattle graze there, he will remain 
in hiding until the sahibs can reach the spot.” 
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** My eattle are beyond the sandhills, and I will post watchers to 
see that travellers are warned to go by the bridge, avoiding the ford. 
Stay thou and eat.*’ 

“ My thanks for thy courtesy, but I must hasten.** 

The messenger swung himself into the saddle as the moneylender 
rode up. Lai Chand bowed with unctuous obsequiousness to the man 
he hated, and spoke. 

“I go to Fatehganj by the ford. Is the road safe ?** ho asked. 
** It hath been told to me that the striped one hideth near the bridge.’* 

“ Go in peace, and may good fortune go with thee, Lai Chand! 
Take the road by the ford.** 

“ He carries his saddle bags full of account books,” the headman 
muttered as the usurer’s pony ambled along the jungle road leading 
to the ford. ** He will swear lie upon lie in the court—unless the 
striped one slay him. Let tiger eat tiger. The one is as ravenous 
as the other.” 

He was still waiting to warn travellers of the danger that lurked 
near the ford when Lai Chand’s pony galloped towards him, maddened 
with fear and with deep claw marks on its bleeding shoulder. He 
advanced with outstretched arms and drove the terrified beast 
through the gates; then he closed them, dressed the pony’s wounds 
and examined the moneylender’s books. 

” I think the men of my village have paid enough in usury,” 
he said as he made a bonfire of the accounts. 

A smile lit his austere face as he carried the great tobacco pipe 
to the shade of a tree and puffed contentedly. Three riile shots in 
rapid succession, followed by the shrill trumpeting of a tame elephant 
and the exulting cries of the villagers, told him that the white men had 
rid the jungle of the tiger. Haji Shah had rid tlie villagers of the 
other tiger and felt at peace with all the world. 



COTTON DISEASES IN UGANDA, 1926-1928 


C. G. HANSFORD, MJL, 

OovemtntrU MyccHogiei* 

PABT II. 

VIII.— Boll Bot due to Bacterium Malvacearum, 

The attack of this organism on the leaves and stems of the cotton 
plant has already been dealt with in Fart I. On the bolls the attack 
first shows up as small round water-soaked areas on the surface of the 
boll wall. Usually no signs of epidermal injury are apparent. These 
spots enlarge gradually, until in some cases the greater part of one 
side of the boll wall may be involved. As a general rule, the spots 
do not exceed 1 to 1*5 cm. in diameter. At the same time the 
centre of the water-soaked area commences to collapse, without 
breaking the epidermal layer, and turns darker. Finally, the spots 
show a sunken centre from dark purple to almost black with a bright 
purple margin, and covered with the wrinkled epidermis. The 
inner tissues of the boll wall are collapsed and filled^with bacterial 
slime. 

In young bolls attacked by this disease, the bacteria penetrate 
into the lint cavities and the young lint develops a yellow colour 
and becomes sticky. When older bolls are attacked, the bacterium 
often remains confined to the tissues oC the boll wall, and the lint is 
unaffected, except that the disease often causes premature opening 
of the boll due to the drying out of the alfected areas, with the con¬ 
sequent exposure of the immature lint, which subsequently becomes 
invaded by saprophytic or semi-saprophytic fungi such as Monilia 
carhonaria, Fusariurn spp., Clado.sporium herbarumy and Alternaria 
8pp. In such cases the lint is so damaged and stained by these fungi 
that it is worthless. 

When V('ry young bolls are affected, the bacteria may penetrate 
into the lint cavities before the lint is developed, and in such cases 
the lint may be partially or completely suppressed. Often the 
bacteria in very young bolls penetrate into the young seed, and the 
whole of one or more locks of the boll may be reduced to a dark 
coloured sticky mass. It is thus evident that the extent of damage 
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caused in affected bolls depends largely on the age of the boll when 
first attacked. In the case of bolls attacked after the lint is prac¬ 
tically fully developed, the damage is limited to the boll wall, and 
the lint often remains unaffected, whereas in young bolls the whole 
interior of the boll may be completely rotteil by the bacterium. 

Field observations during both the abnormally wet season of 
1926-7 and the abnormally dry season of 1927-8 app(>ar to indicate 
that at present in Uganda this boll disease is of secondary economic 
importance; while its distribution is almost universal, the actual 
number of bolls affected in each field is usually insignificant. 

The results obtained from artificial inoculations of cotton bolls 
with J5. malvacearum have proved 'very inconclusive. During the 
dry season, 1927-8, it was found very difficult to obtain successful 
infections by spraying the organism on to healthy bolls of any age. 
At the same time, a few natural infections were taking place in the 
same experimental plots. By wounding the surface of tl)e bolls with 
a fine needle and then spraying with the bacterium, infection took 
place readily, but only in roughly 40 per cent, of the total inocula¬ 
tions. It is possible that the very dry, sunny weather may have 
been the controlhng factor in those experiments, as the bacterium 
in culture is rather sensitive to the action of light. In the moist 
season of 1926-7, inoculations on the wounded surface of cotton bolls 
were more successful, amounting to about 60 to 70 per cent, of the 
total number of bolls inoculated. In experimental inoculations by 
spraying the bacterium on to healthy unwounded bolls during this 
damp season, infection amounted to only 20 per cent, of the total. 

It thus appears possible that in nature in those few fields where 
this disease is at all prominent, some other factor has operated to 
promote successful infection. In these cases it is possible that the 
larger percentage of infected bolls may be due to the action of insects 
in either wounding the boll surface or in actually introducing the 
organism into the tissues. Experiments are now being devised 
to attempt to elucidate any possible relation of this disease in the 
field with various insects known to attack cotton bolls in Uganda. 
In this instance Dysdercus would appear to be ruled out, as weie the 
organism associated with this insect one would expect to find the 
majority of cases of the disease in the interior of the bolls, similar 
to the infections of Nematosjpora, whereas actually in the field external 
infections on the boll wall are by far the most frequent form of attack 
by B. walvacearum, and only at a late stage do these appear to 
develop internally in the lint cavities and in the seed. 

Distribution of Cotton Seed, —Samples of ginned cotton seed have 
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been examined daring the past two years both by Mti J. D* Ssiowden 
and by the present writer. In several instances evidence has been 
found of internal infection by B, malvacearum, which has been mcoe 
than once obtained in pure culture from such seed. Infection occurs 
both on the cotyledons as water-soaked patches and on the radicle 
f of the seed. In the latter case, the young root is often completely 
rotten, and the seed does not germinate. Where infection is limited 
to the cotyledons, the seed germinates normally, but the cotyledons 
show circular or oval patches of infection as soon as they appear 
above the soil. Although the dissemination of B. malvacearum 
internally in the seed has thus been proved to take place in Uganda, 
we are still in the dark as to how the infection reaches the interior 
of the seed. Such infected seed often shows no damage on the out¬ 
side of the seed coat. Internal infection may take place before the 
seed is ripe, and while it is still enclosed in the boll, or may take 
place after the opening of the bolls, or alternatively after the seed 
has been ginned during the storage period intervening before the 
seed is planted. Little evidence is at present available here as to 
which of these actually represents the facts. 

It seems rather improbable from the little evidence to hand that 
infection takes place while the seed is still enclosed in the boll, for 
the reason that in those bolls in which infection has reached the lint 
cavities at an early stage, the lint does not develop normally, and 
often the whole contents are rotted. Buch seed would not reach the 
ginnery. 

A number of bolls have been found from time to time in which 
the infection of B, malvacearum has penetrated into the lint cavities 
too late to suppress the normal development of the lint, which has 
merely been stained yellow, and contains a sticky mass of the bac¬ 
terium. Buch lint, when dry, would be transported to the ginnery 
by the natives separately as stained cotton. Examination of the 
seed in such bolls under the microscope has so far revealed no sign 
of infection of the cotyledons or radicle by the bacterium. In spite 
of this negative evidence, the v^Titer is of opinion that it is probable 
that B. rmkacearuvi enters cotton seed in this manner, and that 
the infected seed found originates in this way. [I'he other possible 
explanations of internal seed infections are that the infection takes 
place after the opening of the bolls, either while the seed is still 
attached to the i)arent plant or after ginning. In either of these 
cases the seed is ripe and enclosed within a hard testa, so that for 
infection to take place in such seed would imply penetration of the 
testa, most probably by some insect agency. On newly opened 
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ediUxi bolls both Dysdercus and OxycarentLS are very common in 
Uganda, and the former occurs in thousands on the piles of ginned 
cotton seed accumulated at the ginneries during the season. Experi¬ 
ments are being laid down to attempt to determine whether or not 
such insects are able to introduce the bacterium into ripe seed at these 
periods, but till more information is available nothing definite can 
be said as to the manner in which internal infection of cotton seed 
by B. malmcearum takes place. 

It has long been known that delinting cotton seed with sulphuric 
acid before planting will greatly reduce the amount of infection 
appearing on the seedlings. This indicates that the greater part of 
the infection is duo to transmission of the bacterium on the outside 
of the seed, and that as a rule the transmission internally is not 
of great economic importance. In Uganda, however, the various 
forms of disease caused by B. malmcearum are not yet of sufficient 
economic importance to warrant the expense of delinting. 

IX.— Other Boll Diseases. 

During the course of the experimental work on Nematospora 
boll rot in Uganda, the writer isolated from the interior of diseased 
cotton bolls a number of fungi and bacteria. In many cases these 
were associated with Nematospora in mixed infections, but in others 
the organisms were found in pure culture inside the bolls. Some 
of these bolls showed signs of external damage to the walls, but often 
the disease symptoms were parallel to those of Nematospora infections. 
All these can be classed as forms of “ Internal Boll Disease,” though 
the majority of the organisms are of only occasional occurrence in 
cotton bolls. The following organisms were found by the writer 
inside cotton bolls: AUemaria longipedicellata, Reichert; Ehizopus 
nigricans, Ehrenb; Cladosporium herharumy Link; Fusarium momli- 
forme, Sheld; Fusarium sporotnehioides, Sherb; Fusarium diversi- 
sporum, Sherb; Fusarium anguioides, Sherh; Fusarium spp. of section 
Elegans —two strains; Aspergillus iaman; Mucor sp; Momlm car- 
honaria; Bacteria cultures AEl, AW2. L2, AOl, A02, AF2, Zl, 
Yl, AH2, BMl. 

Inoculation experiments were conducted with each of these 
organisms to determine their pathogenicity and, if possible, the 
conditions under which each is able to penetrate to the interior 
of the boll. Of the organisms enumerated above, the following 
proved incapable of attacking the tissues of cotton bolls, even when 
inoculated into the interior of the boll by a hypodermic syringe: 
Cladosporvum Jierharum; Fusarium sporotrichioides; Fusarium diversi- 
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sporimi] Fmarimtanguioidesi Miioorsp.; AspergiUustmm; MowiUa 
carbonaria^ Bacteria cultures L2, Ml, Yl, Zl. 

The above organisms appear to be entirely of secondary im¬ 
portance and to depend on the attack of other fungi or bacteria. 
They are of common occurrence on bolls which have opened pre¬ 
maturely, and in wet weather grow amongst the fibres of the lint of 
opened bolls. All are common in the fungus flora of the exterior of 
cotton bolls in both dry and moist weather. 

Altemaria longijpedicellata (Reich.), Mason.—All experiments on 
this fungus, as well as with the other fungi and bacteria dealt with 
below, were carried out either in the open air or under mosquito wire 
cages to exclude insects. Under such conditions it appears from 
the results of all inoculation work carried out by the writer that this 
fungus is unable to grow through the boll walls, even when these are 
injured by pricking the surface with a needle. When a small hole is 
made by means of a fine needle penetrating into the boll cavity, the 
fungus proved capable of growing in the minute droplet of liquid 
exuded through the damaged tissues, and finally grew through the 
hole into the boll cavities, where it sot up a dry rot of the lint. No 
evidence of penetration into the seed was obtained from inoculated 
bolls. 

Inoculation experiments with a hypodermic syringe gave 100 per 
cent, of successful infections with this fungus. 

In the field infection of unopened bolls with this fungus is very 
rare, and is apparently dependent on external damage to the boll 
wall, especially that to the epidermis caused by the spiny boUworm 
(Earias), which has a habit of chewing the superficial tissues of bolls 
without finally penetrating into the interior. 

The fungus is of very common occurrence on the outside of cotton 
bolls, and also causes staining and deterioration of the lint of opened 
bolls in wet weather when these have to be left on the plant. 

Bhizojyus nigricans^ Ehrenb.—This fungus has also been proved 
to be a wound parasite of cotton bolls, similar to the Altemaria above. 
It causes a rotting of the lint, and when introduced into very young 
bolls the whole contents are affected. After the hardening of the 
seed coats inside the boll, it appears that Rkizopus can penetrate into 
the interior of the seeds only with great difficulty, if at all. No in¬ 
fection was obtained with this fungus, except when deep wounds 
penetrating to the boll cavity wore made in the boll walls. 

Fusarium moniliforme, Bheld.—^This fungus is of common occur¬ 
rence in bolls affected with Nemaiospora disease in Uganda, but a 
number of cases have been found in which the Fusarium was un- 
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aeoompaDied by other fungi and bacteria. Inoculation experiments 
indicate that this is also a wound parasite of cotton bolls. It readily 
grows through deep needle wounds into the interior of the boll, and 
sets up a dry rot of the lint. The latter is partially disorganized and 
the fibres readily break up. Examination under the microscope shows 
that the walls of the fibres are attacked by the fungus. Penetration 
into the seed takes place in young bolls, and the fungus is also ciuite 
common as an internal parasite of mature seed. 

Fvsarium $pj>, of Section Elegans .—IVo strains have been isolated 
apparently from the interior of cotton bolls. In these cases the lint 
of attacked bolls was distinctly pink in colour, and the cell walls were 
partially disorganized. Inoculations proved that one of these strains 
was a wound parasite of cotton bolls, similar to F. moniliform( 
above, but the pathogenicity of the second strain is doubtful. 

The Internal Bacterial Flora of Diseased Cotton Doth .—Altogotlun 
ten different strains of bacteria have been isolated by the writer from 
diseased cotton bolls in Uganda. Affected bolls show in every cast^ 
a yellow discoloration of the lint in bolls attacked at a late stage of 
development, and the lint is usually sticky from tlie bacterial slime. 
The yellow pigment appears to be a product of the host, though it is 
worthy of notice that in inoculation experiments only yellow bacteria 
gave any positive results. Three cultures isolated from diseased 
bolls—namely, L2, Zl, and Yl-~gave no indication of pathogenicity 
when injected into healthy bolls. These three strains gave dirty 
white colonics on most agar media in culture, where all the othei 
strains gave yellow colonies. The former are evidently to bo classed 
as secondary invaders of the bolls, or at least are dependent on the 
damage caused by other organisms. 

The yellow group of bacteria comprise B. rnalvacearum discussed 
above, and seven other strains here designated as cultures AQl, AQ2, 
AEl, BMl, AP2, AW2, AH2. It is convenient here to give a general 
description of the whole series of cultures, and merely to note whert^ 
necessary any deviation from the type: 

Vegetative cells rod-shaped, short, with rounded ends, usually in 
pairs (AW2 in chains of 4 to 6), on both liquid and solid media. No 
spores were found in any culture. Kods motile by a single })olar 
fiagellum. Gram negative. 

Agar Slant: Growth spreading, flat to slightly raised, cronate to 
smooth margin, smooth, glistening, opalescent to opaque, viscid 
almost dry, pale canary yellow, no odour, no coloration of 
medium. 

Agar Colonies: Circular, pale yellow, flat to slightly raised, thin, 

VJ. 2 12 
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smooth or with slight radiating “ valleys/* growth rapid, with slightly 
crenate margin in BMl, otherwise entire. 

Agar Stab: Growth best at top; surface growth abundant, spread* 
ing. Puncture filiform with slightly uneven edges; no liquefaction. 

Nutrient Broth: No surface growth, no clouding, copious yellowish 
precipitate, very finely divided, cloudy on shaking, odourless. In AW2 
the precipitate is rather more flocculent than in the other strains. 

TAtmus Milk : (AW2) acid reaction: clearing above, but no coagula¬ 
tion, consistency unchanged. Cultures AF2, AQ2, BMl, AEl ^ve 
alkaline reaction, no clotting or clearing. Culture AQl gives slight 
acid reaction with partial clotting. 

Fermentation 7 ieactio?i 5 .—Cultures AQl, AEl, BMl, A02, AP2, 
AW2, AH2 give acid but no gas from dextrose. 

Cultures AQl, BMl, AQ2, AF2 give no acid or gas from lactose, 
maltose, mannit. 

Culture AW2 gives a very slight acid reaction but no gas with 
maltose, but none with lactose or mannit. 

Culture AEl gives an acid reaction but no gas with lactose, none 
^^ith maltose and mannit. 

Starch: Clear starch agar-growdh normal in every case, but 
slightly less than on other media. 

Saccharose: Cultures HM1 and AE2 give no acid or gas with 
saccharose. Tlie other cultures (AQl, AQ2, AEl, AW2, AH2) give 
acid reaction on saccharose, but no gas. 

Nitrates are not reduc(‘d by any of these strains. A slight indol 
reaction is obtained with AW2, but none with th(* other strains. 

Pathugenicitjj of Cultnrc '^,—Of tlie seven strains of y(dlow bacteria 
enumerated above. Culture BMl proved non-pathbgenic to cotton 
bolls. Throe series of inoculations of twenty bolls each were carried 
out with this strain, one series being sprayed with a suspension of 
the bacteria in water, a second aeries trelated similarly but also 
wounded on the surface by a fine needle, and the third series inocu¬ 
lated into the lint cavity by a fine hypodermic needle. In no caae 
did any symptoms of disease appear. 

Cultures AF2 and AH2 gave successful infections only in the 
H(‘Oond and third series of inoculations, where the needle had pene¬ 
trated through the boll walls to the internal cavity, as evidenced by 
the proliferation of the interior layers of the boll wall. In the series 
inoculated with a hypodermic syringe, a dark-coloured sticky rot 
was set up in the interior of the boll, and in the case of young bolls 
this involved the whole of the inoculated locik of the boll, but in more 
mature bolls was limited to the an'a immediately surrounding the 
site of inoculation. In all cases the iufeclion was limited to the 
interior of th(‘ boll, and the tissues of tlie boil wall remained healthy. 
E\idenco available at present indicates that the interior of the seeds 
in inoculated bolls is not affected by this bacterium, except in those 
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oases where the needle penetrated the testa, wlien a soft rot of the 
embryo is set up and the seed contents are completely disorganized. 

Cultures AOl^ -402, and AW2 ,—No infections were obtained by 
merely spraying these cultures on the surface of uninjured bolls. 
Even where the superficial layers of the boll walls were injured by a 
fine needle, no infection resulted; but whore the needle was allowed 
to penetrate to the interior of the boll, infection readily took place 
in every instance. By using a hypodermic syringe, infection took 
place in every inoculated boll. In this series the whole of the 
inoculated lock was involved m a dark-brown rot, converting the lint 
to a soft sticky layer closely adherent to the testa of the seeds. The 
interior of the seeds in the older bolls inoculated was not affected 
by the rot, except where the testa had been penetrated by the inocu¬ 
lating needle, when the whole seed contents were rotten. 

In young bolls inoculated by means of a hyi)odermic syringe 
the damage was more extensive, often involving all the locks. Con¬ 
siderable malfprmation of the placenta and the interior took place; 
the interior surface of the walls was dark yellowish-brown wdth small 
raised black spot about } mm. in diameter; and often seeds and lint 
were partially or completely prevented from developing. 

Culture APJl ,—Successful infections with this bacterium were 
obtained only by means of a noodle or hypodermic syringe penetrating 
into the lint cavities. The rot caused was, as a general rule, less 
extensive than with the preceding cultures AQl, A()‘2, and AW2, 
though of the same type. 

Where only superficial damage was caused to the boll wall by 
pricking with a fine needle, a small raised cork}" scab was produced 
at each prick. No evidence was obtained of bacterial infection of 
such scars, and they are probably of purely mechanical oiigin. 

In a considerable percentage of all bolls inoculated vith a hypo¬ 
dermic syringe other organisms were found associated with the 
bacteria used for inoculation. The most frequent of these are species 
of Fusarium, Cladosporium herbarium, Alternaria loriyipedicella, and 
another species of Alternaria at present unidentified. 

In the field bacterial rots of the interior of cotton bolls are loss 
common in occurrence than that due to Nrmatospora, Jn tlie ex 
perimental plots kept under observation during tlie cotton season 
1927-28 the relative frequency of rots caused by Ncmatospora and 
bacteria of all kinds was roughly 30 to 40:1. All available evidence 
points to the conclusion that these bacterial rots of cotton bolls are of 
much less importance in Uganda than that due to Ncmatospora, 

{To be contimied.) 
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COTTON STATISTICS 

BY 

JOHN A. TODD, M,A., B.L. 

Following our regular schedule, we give in this issue the World’s 
Crops, with details of the American and Egyptian crops. We also 
repeat the diagram of the World’s Crops brought down to date. 

As will be seen from Table I., <he total world’s supply for season 
1928-29 is promising fairly well, the present estimates being nearly 
2 million bales above the previous season. This brings it practically 
up to the pre-war record of 1914, which has only been exceeded twice, 
in 1926 and 1926, when the American crop made its dramatic recovery; 
but this, unfortunately, proved to be very short-lived. The most 
satisfactory feature of the world position is the slow but, on the 
whole, steady increase of the oilier crops. This, of course, was 
severely checked in 1927 by the low world price of cotton, due to 
the huge American crop of 1926; but in the current season most 
of them have made a good recovery. Thus the third forecast of 
the Indian crop puts the crop at 5,996,000 halos, so that the final 
result may not be very far short of tlie record crop of 6,215,000 in 
1925, though recent abnormally cold weather is reported to have 
damaged the crop in Gujerat.* The Egyjitian crop may also prove 
larger than the present A.G.P.A. estimate; the Go\ernment ginnings 
to January 31 are nearly 2,000,000 kantars above last year’s 
figure for the same date; and it would not take much to make it 
exceed pre-war records. Comparison with the ])ost-war records of 
1925 and 1926 is, as wo have pre\iously pointed out, very difficult, 
owing to the uncertainty as to the up-country carry-over in these two 
seasons. The Russian crop has also been making a very steady 
recovery in recent years, and is now almost up to pre-war figures. 
The figures for China are, of course, always problematical; but it 
may be hoped that the present estimate for 1928 represents the 
worst results of the recent political disturbances, and that a good 
recovery may now be looked for. 

American Crop .—Once more the Government crop statisticians 
at Washington have achieved a signal success in the accuracy of their 

* The “Final” Estimate of the Indian crop makes the area 25,874,000 acres 
but the crop only 5,204,<K)0 bales. It seems, however, that the crop figure 
includes nothing at all ior the Uujerat crop, owing to the impossibility of esti- 
matmg the result of the recent frosts. As the aertagp for Gujerat is apparently 
included, this makes the usual calculation of average yield per acre quite mis¬ 
leading, and the full facts will not be known until tbe supplementary report 
appears late in April. 
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foreoasts throughout tho soason, and the December estimate of 
}4,B78,000 bales is not likely to be much altered by the final figures; 
though it is reported that the average bale weight is running heavy 
this season, which might raise the figure to about 14,500,000 bales, 
or even a little more. The linters figure should also bo a little higher 
than last year. As will be seen from Table II., the recovery of the 
crop in 1928 was due to a substantial increase of the acreage, for 
the average yield per aero, as at present estimated, was the lowest 
since 1923. This, as usual, was mainly due to weo\il damage; but 
there were other disturbing factors, of which the extension of rootrot 
in Texas may be specially mentioned because of the threat to future 
crops. The weevil position remains very unsatisfactory. The attack 
was undoubtedly severe, and there is so far no reason to expect 
that it will not be as bad in 1929, for the number that went into 
hibernation was large, and so far there has been a marked absence of 
cold weather during the winter to reduce the chances of survival. 

Egyptian Crop ,—The most striking feature of the Egyptian crop 
this year is the steady increase of the area under Ashmouni and 
Zagora, mostly at the expense of SakoL 

The Govenimont’s estimate of the total crop so far is only 
7,196,000 kantars, but the Alexandria General Produce Association 
puts it at 7,500,000, and other private estimates are oven higher. 
On the A.G.P.A. figures it would mean an av(‘rage yield of 4*31 
kantars per feddan, which compares favourably with 4*02 last year, 
but is, of course, far below the high figure of 4*84 based on the actual 
arrivals of 1926, though here again the question of the carry-over 
affects the reliability of that figure. There is, however, no getting 
away from the fact that the average yield })er feddan in Egypt is 
apparently rising again, and this in turn is largely due to the increasing 
])roportion of Uppers, of which the average yield is normally much 
heavier than Sakel. It must bo remembered that not only is Ashmouni 
to some extent replacing Sakel, but also that the great bulk of the 
increase in the total acreage is in Upper Egypt. Further, a great deal 
of work has been done in recent years towards the improvement of 
Ashmouni and the selection of new varieties, which is probably helping 
to raise the average yield in Upper Egypt. Everything therefore 
points to the possibility of a continued increase in the average yield 
over Egypt as a whole. 

In discussing the Egyptian situation it is essential nowadays to 
keep in view also the Sudan crop, and wo have therefore added to the 
table a column containing the most reliable statistics avail¬ 
able for the Sudan crop throughout the period of the table. The 



Brae Nile Dam at Sennar was felt m the Gezira crop. Ih view, how- 
evei, oi the decreasing proportion of Sakel in the Egyptian crop and 

18 also not all Sakel, the following attempt 
at an estimate of the world’s supply of cotton of approximately Sakel 
quality (including Pima, Arizona, cotton) is of interest. 


Kanlar^ of 100 Lhs {approximatehf)^ OfX)’« OmtUed. 


1 

Sea'^on 

Egypt 

Sudan. 

Arizona. 

Total. 

1924-25 

2,800 

114 

22 

2,936 

1926-20 

3,7fH) 

425 

103 

4,228 

1926 27 

3,150 

670 

78 

3,798 

1927-28 

2,500 

472 

121 

3,093 

1928-29 

2,7.50 ! 

5S5 

125 

3,460 


TABLE I.—THE WORLD’S COTl’ON CROPS, 1902-2S. 
Bales of 500 lbs. (approximately) OOO’s Omitted. 


1 

AmertCii 

Lint. I Lintel8 

Per 

Cent, of 
World 
Total, 

^ India. 
1 

1902 03 1 

10,031 

190 

0.1 

3,307 

1903-04 1 

9,851 

195 

01 

1 3,101 

1904-05 

13,438 

242 

00 

3,791 

1905-00 

10,575 

230 

61 

3,110 

1906-07 

13,274 

322 

00 

4,934 

1907-08 

11,107 

20S 

(>2 

.3,122 

1908-Oil 

13,242 

315 

01 

3,()92 

1909-10 

10,005 

310 

64 

1,719 

1910-11 

11,009 

397 

55 

3,8S<) 

1911-12 

15,093 

558 

04 

3,288 

1912-13 

13,703 

blO 

58 

4,010 

1913-14 

14,150 

039 

1 

5.0t>6 

1914-15 

10,135 

857 

00 

5,209 

1915 10 

11,192 

931 

' 57 

3,7.18 

1916-17 

11.150 

1,331 

68 

4,489 

1917-18 

11,302 

1,120 

59 

4,(KM) 

1918-19 

' 12,040 

930 

' 59 

3,972 

1919 20 

111,421 

()08 

1 53 

5,796 

1920-21 

1 13,440 

440 

04 

3,000 

1921-22 

1 7,954 

397 

61 

4,485 

1922-23 

i 9,702 

008 

52 

5,073 

1923-24 

1 10,140 

068 

1 62 

5,161 

1924-25 

11,3,028 

897 

55 

0,088 

1925 26 

16,104 

1,115 

58 

0,216 

1926-27 

17,977 

1 1,158 

63 

,5,025 

1927-28 

12,950 

' J 016 

51 

5,871 

1928 -29 

14,^73 

' 1,100 

1 

55 

1 

5,906 


* 400 lb. bales. 


Egyptl 

' Russia. 

1 

C}t%na}Othera. 

\ ' 

Total. 

1,108 

312 

800 , 

801 

17,305 

1,302 

177 

800 ' 

751 

10,637 

1,2()3 

53(> 

756 

803 

20,829 

1,192 

(>04 

7SS 

938 

17,743 

1,190 

759 

800 

1,027 

22,512 

1,117 

(>0l 

S75 , 

950 

18,433 

1,150 

()H5 

1,(K)0 

971 

21,085 

1,(H)0 

(»03 

1,419 

950 

19,066 

1,5l.r 

879 

2,589 

90S 

21,840 

1,485 

873 

2,552 

1,058 

25,607 

1,507 

892 

2,298 

1,160 

24,780 

1,537 

9S0 

2,303 

1,287 

26,968 

1.298 

1,1(>4 

2,303 1 

1,154 

28,180 

901 

1,407 

2,057 ' 

984 

21,270 

1,022 

1,110 

1,714 

1,027 

22,143 

1,2(»2 

003 

1,863 

1,080 

21,242 

904 

420 

2,203 

1,298 

1 21,827 

1,114 

274 

1,914 

j 1,184 

1 22,611 

i,2(k; 

121 

1,(>07 

I 1,406 

21,880 

972 

57 

1,2(}3 

1,310 

16,438 

1,243 

50 

1,884 

1,600 

20,120 

1,306 

214 

1,744 

1,740 

20,979 

1,450 

405 

1,882 1 

2,064 

26,479 

1,693 

711 

1,796 

2,139 

29,676 

1,727 

790 

1,473 

2,136 

30,285 

1,219 

925 

1,812 

2,061 

25,850 

1,500 

1,100 

1,550 

2,200 

27,819 

.9 

1 

1 

1 

italics. 
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TABLE IL—AUEBICAN ACREAGE. CROP YIELD PER ACRE, AND 


Season, 

Acreage 

Harvested 

(OOO’s). 

PRICE, 1911-28. 

Crop {Running Bales, OOO’s). 

Cotton, j Linters. j Total. 

Average 
Yield 
{Lbs. per 
Acre) 

1 {Ex Liniers). 

Average 
Price 
Middling 
{Feme 
per Lb.). 

. 

1911-12 

36,046 

15,563 

556 

16,109 


207-7 


609 

1912-13 

34,283 

13,489 

602 

14,091 


190-9 


6-76 

1913-14 

37,089 

13,983 

631 

14,614 


182-0 


7-26 

1914-15 

36,832 

16,906 

832 

16,738 


209-2 


6-22 

1916-16 

31,412 

11,068 

945 

12,013 


170-3 


7-51 

1916-17 

i 34,985 

11,364 

1,300 

12,664 


156-6 


12 33 

1917-18 ! 

33,841 

11,248 

1,096 

12,346 


159-7 


1 21-68 

1918-19 

36,008 

11,906 

910 

12,817 


169-6 


1 19-73 

1919-20 

33,566 

11,326 

595 

11,921 


161-5 


1 25-31 

1920-21 

35,878 

13,271 

429 

13,700 


178 4 


11-89 

1921-22 

30,509 

7,978 

382 

8,360 

I 

124 5 


, 11-37 

1922-23 

33,036 

9,729 

591 

10,320 

1 

141-6 


14-92 

1923-24 

37,123 

10,171 

040 

10,811 

1 

130-6 


1 17-66 

1924-26 

41,360 

13,639 

I 858 

14,497 


157-6 


13-76 

1926-26 

46,063 

16,123 

‘ 1,044 

17,167 


167-2 


1 10-77 

1926-27 

47,087 

17,766 

1,042 

I 18,977 


182-6 


' 8-15 

1927-28 

40,138 

12,783 

875 

1 I3,(r)8 


154-6 


11 17 

1928-29 

46,326 

74.373* 

1,000 

' 15,i73 


157 8 


1 


* December estimate. 


TABLE III.—EGYPTIAN AREA. (IIOP, YIEI.I), AND PRICE, 1914-2S. 


iSifison's AveiiKji Ft ices. 


1 

Season. 

i 

Area. . 
E'ifldans. ' 
OOO's. 

1 

1 

( 'rop. 

1 Kanlars. 
OOO's. 

1 

Average 
Yield per 
E'eddan 
{Kantara). 


F. a. F. 

Biau n. 

F( lice 
ptr Lb. 

Freni turn over 
American j 

1 Middling 
{per Cent.). 

Sudan 
( rop 
KiihtarH 
000',s 

1914-15 1 

1,755 


6,490 

\ 

3 70 

1 


7-34 


40 


95 

1916-16 

1,186 


1 4,806 


4-06 

1 

1 

10 42 


39 


65 

1916-17 

1,656 


5,111 


3 10 



21-56 


75 


92 









Salcel. 





1917-18 

1,677 

1 

6,:i08 


3-75 



30-97 

1 

43 


45 

1918-19 

1,316 


4,821 


3-66 

1 

1 

27-85 


41 


()4 

1919-20 

1,574 


5,572 


3-54 

1 


60-34 


139 


93 

1920-21 

1,828 

1 

' 6,030 


3-30 



30-24 


164 


122 

1921-22 

1,292 

1 

1 4,858 


3-76 



19-76 


74 


90 

1922-23 

1,801 

1 

t 6,213 


3-45 



17-29 


16 


113 

1923-24 

1,715 


6,531 


3-81 



21-55 


22 


191 

1924-25 

1,788 

1 

7.274 ' 


4-07 

1 


2<)-82 


116 


180 

1925-26 

1,924 


7,965 1 

1 

4-14 

1 


20-06 1 


S6 


485 

1926-27 { 

1,786 


8,635* 


4-84 

1 


15-39 1 

1 

88 


592 

1927-28 

1,516 


6.097 


402 

1 


19 39 1 


74 


504 

1928-29 

1,;38 


, 7,S00f ' 


4 31 

1 






()46 


* The GoverDment’s hnal estimate was 7,652,190 kantaru, the diifert nee bein^ 
the carry over up-country (see p. 169). 
t A. G. P* A. November estimate. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

ISO. Report of the Work of the Indian Trade C’ommissiovfu during 1926-7 
AND 1927-8. By H. A. F. Lindsay. We have rcoi ntly roceivod a copy of this in¬ 
teresting Report, which deals, among other matters, m ith India’s trade with the 
Continent, with the United Kingdom, and with North America. 

The following statement gives details of purchases of Indian eott<)n by the 
Continent, in thousand bales, during each of the past three years: 




1925-6. 

1926 7. 

1927-8. 

Italy .. 


456 

304 

330 

Belgium 


243 

159 

230 

Germany 


218 

145 

237 

France 


193 

123 

185 

Spain 

Netherlands .. 


73 

47 

54 

30 

62 

36 

Total 

,. 

1,230 

815 

1,080 


It is pointed out that with the exception of (lermany, Indian trade with the 
(’ontinent is in none too satisfactory a condition, and no efforts should 1x5 spared 
to widen Indian interest in these important markets. 

140. Indian Central (^otton Committee. >Yom the press communique of 
the eighteenth meeting held in DeeeinlMT last, we learn that a long and interesting 
discussion arose on a report which summarized the results ol eight investigations 
carried out in different cotton-growing tracts of India on how tht‘ cultivator 
finances and markets his crop. Thest' investigations, which witc madt‘ by the 
Agricultural Departments of the Provinces concerned from funds supplicsl by the 
Committee, relate to Khandesh, Bcrar, North and Middle Uiijerat, Sind, the 
Pimjab, and the Northerns and Westerns tract of Madras. The niellKKlemployi'd 
in the investigations w'as to ascertain from each grower in sclot tod villages typical 
of the tract, the source of his finance, tho amount borrowed, the quantity of 
cotton produced, and the methtd of dispersal. The hx'al markets were also 
visited and full particulars of rates, customs, allowances, ete., obtained. I’he 
number of growers interrogated was 8,218, or an average of 1,027 {xt investigation, 
from 127 villages. Seventy markets were visited and 8,502 8f5ll<‘r8 examined. As 
these enquiries dealt only with the cotton (Top, it is not claimed tor them that 
they are complete economic studies, but they have provided a rajvss of information 
hitherto non-existent, and have helped to reverse several popular ideas. For 
example, they have shown that the generally accepted idea that the cultivator 
requires to borrow money to finance the harvesting and marketing of his crop is 
erroneous, as it has been found that lK)rrowing8 are made practically only at 
sowing time. Again, it has been shown that tho grower is not- comfielled by' 
Straitened circumstances or by pressure from the lender to sell his produce as 
soon as it is ready, for the majority them often hold thoir crops up for consider¬ 
able periods in anticipation of better pric<«, and early sales aie effected not 
bec'ause of financial stringency' but bcTause of tho fear of failing pi ices. Tho 
reports make certain recommendations regarding eo-ofierative finance and sale, 
the need for certification and standardization of weights and scales, and the 
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desirability establislimg regulated markets in satue of tbe areas investigated. 
No other study on a similar scale has been attempted in India, and the knowtodge 
gained, especially in the marketing section, will be of great value to the Comnd^ 
and to local Governments. 

141. Indus Central Cotton Committee. (Abstr. from the Ann. Mpt. for ihe 
year ended Augnei 31,1928.) During the year under review much work has been 
done in connection with the Cotton Transport Act and Cotton Ginning and 
Pressing Pactories Act, and considerable attention has been given to the question 
of cotton marketing and the prevention of abuses. The fumigation in Bombay 
of all American cotton arriving in India was continued in order to prevent the 
introduction of the Mexican boll weevil into the country. Under the heading 
of Research, it is state d that in* addition to the Central Institute at Indore, the 
Committee is financing thirteen research schemes in the main cotton provinces 
of British India. Continued progress has been made in the research work that 
is being carried out at the Technological Laboratory under the direction of Mr. 
A. J. Turner. 

142. Rei'Oiit on the (Conditions and I^rospects of British Trade in India, 
1927-28. By T. M. Ainscough. (Received fn)m the Dept, of Overseas Trade.) 
Authorities are unanimous in the view that the improvement in economic con¬ 
ditions in India during the past 3 car was most marked, and that the effects of 
the post-war trade dejiression arc at last being dissipaUni. This has been due 
firstly, to improved economic conditions in the principal markets of the world, 
with the noteworthy exceptions of Russia and C'hina; secondly, to the resulting 
stability in woild prices, which appear to be at last finding a post-war position of 
equilibrium; thirdly, to the advantat'^es accniing from the stabilization of the 
rupee; and lastly, to favourable cfmditioiis in th(‘ country itself. The monsoon 
for the sixth year in sii(‘(*(*ssit>ii 'was a good om, and although floods caused con¬ 
siderable damage in Gujerat and certain districts in Bengal, crops in general were 
bountiful one s. 

The cx})orts of Indian nurchaiidizc showed a coiiHideraMo iiurease with th(i 
exception of raw <‘(dton. A decrease in the exports of the latter, amounting to 
/K) 0 , 0 (M) bales 111 quantity, was mainly due to reduced sbipmeiits to «lapan, probably 
resulting fnmi that country's iinuiK'ial dilhcultits duiing a part of the year, and 
also to the tcinjxmiry siib.slitutioii b 3 " Japanese s})inner 8 oi large quantities ol 
American cotton ]»urchaHCil at the end of 1920, when prices of middling American 
W'ere abnormally low'. 

148. 1'he Indian AoRiciji/miAi. 1*roblkm. B 3 \V. H. Moreland. (Abstr. from 
Ayr. J. of Indiay xxiu., pt. v., p. 309, and pt. vi., p. 444, 1928.) A clear and well- 
thought-out discussion of the subject given under the lolJowing heads; The essence 
of the problem; Efficiency at the top; Minist(Tial eontnjl; The co-operative 
movement; Internal commerce and transport; The Central Government; The 
will to Jive bt'ttor; Mass education; Mobilizing the intiJIigentsia; Supplementary' 
considerations; Increase of rural income; The future. 

144. Indian Agrh ulture. By Albt‘rt and (Jabrielle Howard. (Vol. viii. in 
India of To-day series. Reviewed in Trap. Agncidture, vi., 1, 1929.) 

146. India . Luit of L *otUm Prt ssing Fartot u a with Names of Owners and Particulars 
oj Marks AlloiUd to Them in thi Different Pronncts of Hritish India and Certain 
Jndtan States jor the Season 1928-29. (Supplement to the Indian Trade Journal, 
December 0 , 1928. Price As. 6 or Od. Receixi d from the Indian Gentral Gotton 
Gommittee.) 

146. Statistical Information (‘okcernino Gotton Spinning in India. 
((k>tton Yam Assen. Ltd. Abstr. from J. of Text. Inst., xx., 1, 1929, T. 10.) A 
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UMfol iUtistioal aooonnt of the spinning trade in India, giving numbers of 
ami^ojees required, hours of labour, wages, costs, etc. 

147. Indian Textile Mills. Ventilation. Humidification. By T. W. 
Johnstone. {Ind. Text, J., 1928, 89, 18-24. Abstr. from Sunm. of Curr, Lit., 
viu., S8. 1928, M, 39.) The use of the kata thermometer ft>r determining cooling 
powers, and regulations oonceming the ventilation and humidification of mills 
are discussed. Whitewashing of shed roofs and windt)ws, and roof spraying 
have been shown to be effective in reducing intt'rnal tempernlures. The possi¬ 
bilities of improving conditions in weaving sheds by means vi air movement alone 
have been explored by means of paddles on line shafts, flaps on heald rollers, fans 
on looms, gyro electric fans, and extraction fans. Thj relative advantages and 
disadvantages of each system are discussed. It is shown that while electric fans 
are probably ideal for improving conditions by air movement alone, the cost of 
such equipment is great. Tests have shown that there is no increase in warp 
breakages associated with increased air movement. Applications of the principle 
of evaporative cooling in Indian mills are described. Reports show that greatly 
improved conditions have been obtained in several mills by adopting systems 
in which cooled and humidifit*d air is blown through duets into the departments. 
Certain differences in construction bt‘tween Indian and English inills nece^ssitated 
by the differences in the two climatt^s are discussed. 

148. The Cotton Industry in Ahmedarad. (Abstr. from the Ann. Hpt, of tlif 
Milloumera' Assen,, Ahfnedabad, 1927-28, recently received.^ During the ye»u* 
the Association dealt with several important questions relating to the Rules and 
Regulations of the (^otton Merchants’ Association, Humidification in Mills, 
lleductions from Wages in respect of Fines, (Vrtain re.eommondations of the 
Indian Tariff Board, and the action taken by the millowners thereon. 

149. Report upon Cotton Investioations in the CJkntral Provinces and 
Berar, 1927-28. By W. Voungman. This report contains an inttiresting 
description of manurial and rotation experiments that havti beiui carried out at 
Akola Farm. Investigations are also being conducted into the wa1 it requirements 
of the cotton plant, and in connection with these a hydrometer metlKKi has been 
elaborated whereby water differences in the soil can be fairly rapidly estimated. 

160, Cotton in Bombay. (Abstr. from the Ann. Hpt. of Dpi. of Agr., Dotnbayf 
1926-27 recently received.) It is stated that j)rogr(‘ss in the improvement of 
cotton has been made in Qvery division during the year under review. 

151. Bombay Cotton Annual, 1927-28, Ho. 9. The usual authoritative 
compendium of all matters relating to every branch ot the (’otton Trad<*. It is 
designed to meet the requirements of all who arc interested in the production, 
distribution, and consumption of Indian cotton, and contains statistical tables 
of Crops, Exports, Imports, Prices, Btoeks, Consumption, (h)veniment Notifica¬ 
tions, etc. 

152. Cotton Cultivation in Madras. (Abstr. from the lipt. of the Operations 
of the Dpt, of Agr., Madras Presidency, for the Year 1927-28, p. 75.) The main work 
with cotton consists of the distribution of the improved varieties evolved at the 
cotton-breeding stations, and the arrangement for supplies of pure seed. Demon¬ 
strations are also given showing improved methods of cultivation, such as drill 
sowing and intcrcultivation with cattle-drawn implements, as well as betttT 
methods of picking and co-operative ginning and marketing. ’J’hero is a large 
and growing demand for seed of the new strains, and the difficulty of meeting it 
lies in the fact that the ryot is apt to lose his own seed by selling his produce as 
kapas. This is mixed in the ginneries, and seed obtained from that souroo is very 
apt to be mixed. To overcome this difficulty the Department has organized a 
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system of seed farms. Under this sjristem selected ryots are given aeod free of 
cost on the understanding that they will cultivate the cotton ost the Hiise laid 
down by the Bepnrlancnt, and keep it pure. At harvest, the Department either 
buys the kapas outright, gins it, sells the lint, and retains the seed, or idtematively, 
helps the ryots to gin their kapas co-operatively and soil the lint, and merety 
huyn the seed from them. This latter method is the better, as the ryots them¬ 
selves then get the benefits of market prices and such profit as there may be. 

158. Cotton Transport Act in the Madras Presidenov. (Abstr. from 
Digest No. 75, 1928, of the Operations of the Dept, of Agr., Madras.) Changes 
have been made in the working of the Cotton Transpcirt Act, and there will be 
only two protected areas in future: (i.) The Northonis and Westerns area, and (ii.) 
the iSouthems area. Lieeiiee is not necessary in future for the import of cotton 
seed anywhere in the Madras Presidency, or for the movement of kapas, lint, and 
cotton waste between any two places in either of the two areas above specified. 

164. The Orkiin, Pi.an, 4nd Progress of the Sakrand Agricultural Re¬ 
search Station, Hind. By H. H. Mann. {Bull. No. 146, Dpt. of Agr., Bombay, 
1927.) The author states that in this bulletin ho has endeavoured to give some 
idea of the agricultural conditions under which it is proposed to develop the land 
under the Sukkur barrage in Central Sind, and of some of the problems which 
must bo settled be^fore tiu* d(‘velopniciit taki's place, if the best results are to be 
obtained and disasters avoided. The Sakrand Agricultural Beseareh Station is 
intended to experiment in connection with these problems, with a view to having 
the information at hand vheii the barrage water becomes available. At the 
station, barrage conditions can bo reproduced now almosl (though not quite) in 
their entirety, on land typical of enormous areas m the country, and there is 
reason to suppose that before the barrage watiT becomes available in four or 
five years’ time it will be possible to determine how liest the land should be 
opened out, what crops and rotations will give the best returns, how salt land can 
best be dealt with, what water will bo needed by the crops grown, and how best 
ii can bo applied, what varieties of each cn)p will giv(* the best results, and how 
the land coming under the barrage can be protecttnl trom deterioration and from 
diminution in the niurns. 

156. Studies in the Jowars of Cujauat. I. Tiiu Jowaks of the Surat 
District. By M. L. and (h B. Patel. (Mems. of the Dept, of Ayi'. India, Bot. 
Sor., vol. XVi,, No, 1, 1928.) In the Surat District sorghum, or joww, is always 
rotated with cotton, and its sowing is generally delayinl until the cotton has been 
planted. 

156. History of the Calico Industry of India. By Y. S. 1'haekoray. {Anglo- 
Gujarati Qtrly. Jentr. of the Ind. Merchants Chamber, xxi., 3, 1929, p. 150.) 


COTTON IN THE EMPIRE {EXCLX]In^G INDIA). 

157. The following reports have recently been received: 

Dept, of Scientific and Industrial Rt*«earch. Rpt. feir the year 1927-28. 

British Guiana; Rpt. of the Dept, of Science and Agriculture for the year 1927. 
Bast Afrtcv: Rpt. on the Trade ami Cnmmerco of East Africa to ^ptember, 
1928 (C. Kemp). 

Fiji: Ann. Rpt. of the Dept, of Agr., P,i27. 

Gambia: Ann. Rpt. of the Dept, of Agr- for the ,4ear 1927-28, 

India: Rpt. of the Millowners’ Assen., Ahmedabad, 1927-28. 

Rpt. of the Dpt. of Agr., Bombay, 1926 27. 

Rpt. on the Conditions and Prospects of British Trade in India, 1927-28 
(T. M. Ainscough). 
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Bpt. OB tile Woiic cl the Indian Trade Commissioner durinp; 1926-7 and 
lft27-8 (H. A. F. Lindsay). 

Bpt. on the Operations of the Dept, of Agr., Madras, for the year 1927-28. 

Sd. Rpts. of the Agr. Res. Inst., Pusa, 1927-28. 

Nta&uuakd: Ann. Rpt. of the Dept, of Agr., 1927. 

SttDjIlN: Ann. Rpt. of the Dept, of Agr. and Forests, 1927. 

West Indies: Rpt. on the Agr. Dept. St. Kitts-Nevis, 1927-28. 

158. Rbpoets from Experiment Stations, 1927 28. (Pubd. by the Em])ire 
Cotton Growing Corporation. Price 28. 6d. post free.) In th- preface to this 
volume we have called attention to the chief points of interest contained in it, 
and may refer to that for detail. Perhaps the most striking tiling in the report, 
freun the point of view of those looking for quick results, is the suc^'ess so rapidly 
attained in breeding jassid-proof cottons suitable to South African conditions; 
but from a lees spectacular point of view it may be said that the work as a whok‘ 
represents a solid and valuable advance towards a solution of the great problem 
of making cotton a stable and profitable crop in as many different parts of the 
Empire as possible. When this problem is solved, a great advance will also have 
been made in the solution of the wider problem of how to make cotton a stabl<' 
crop with a steady price. Much gotnl work is d(‘scrilK‘d in this book, dealing 
with such subjects os the control of bollworm, the bret^ding of im]>roved varieties 
of cotton, the shedding of cotton bolls, the improvement of methods of cultiva¬ 
tion, etc. 

159. AFRICA: Eastern Africa To-day. (Jompiled and editeil by F. S. Joelson. 
(pubd. by East AfricUt 1928.) 'Ibis is a book of a kind which has long lieen 
wanted. It gives a description of every district in East Africa (colony b}- colony), 
written (usually) by sonu'one long resident there. I'hc dost riptitms include 
location, elevation, chmate, cultivations, EurojHMii element in the population, 
hotels, garages, etc. The whole book thus becomes an indispensable work of 
reference for anyone who has anything to do with East Africa, wlu'thcr for trade, 
sport, settkment, or other purpose. 

160. Nigeria. The SevuUh Ann. Bull, o] the Agr. Dept,. Nigtriiiy 1928, gives 
particulars of various expc^riments with cotton—including cidtixation, manurial, 
varietal and selection tt‘sts, and oxjieriments on growing cotton through yams— 
at llorin, 8amaru, Kano, Sokoto, Yandev, and Maigaua StiCfl Farm, fiivestiga- 
tions were also conducted to test the exhaustibility of the crop. 

It is stated in the Rullctiii that as a result of the visit of Mr. Englodow a new 
scheme for organized seed distribution has been drawn up, tlie object of which is 
to maintain the quality of the American cotton produced in the Northern Froviiices 
by supplying the farmers with fresh seed from selected strains every three or lour 
years. This scheme is to come into operation this season, and the work of 
multiplying the selected strains will devolve on the Empire (Jotton Growing 
Oozporation's Seed Farm at Daudawa. 

161. Transport. (Abstr. from Time^i Trade SuppletnctUf February 6, 1929.) The 
new branch railway line from Zaria to f^uaau (112^ miles) was ojienod to traffic on 
October 1, and is bemg cxU*nded to Kaura Namoda, a further 29J m k«. (Con¬ 
struction is well in hand on another extension from Kano to Hadeija and N’guru, 
near the Northern border. A beginning lias beem made with the construction of a 
railway bridge across the Benue at Makurdi. 

162. The Cotton Industry, (Abstr. from the HalJ-yearly Rpt. to Septemher 30,1928, 
recently received from the Director of Agriculture.) Northern Provinces. —The 
season appears to have been a favourable one; the rains started normally, and 
were well up to the average. The crop is estimated at 28,000 bales; 2id. pt*r lb. is 
being offered for Grade 1. seed cotton. 
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Scwthem Prwmcta ,—^The seed of the improved Ishan cotton has been sold at 
}d* per lb., and sixteen tons of the available twenty were taken up, although 
ordinary native seed could be obtained free of charge. This is the result of the 
premium of Id. per lb. paid last year on Ishan seed cotton. 

Middle Belt .—A careful study is being made of the relative merits of different 
varieties of cotton for cultivation in the Middle Belt. 

168. Nyasaland. Cotton Cultivation^ 1927. (Abstr. from the Ann. Rpt. of the 
Dept, of Agr., 1927, recently received.) The area under cotton with European 
management has decreased, but the success of the “ Ovor-the>Top varieties 
is causing renewed interest to be taken in this crop by planters. Native grown 
cotton has also fallen off, mainly through disappointment with the prices paid in 
the previous year. 

The Empirti C/Otton (Irowing Corporation has now produced sufficient seed 
of “ Over-the-Top ” to allow of a serious start being made with the task of 
replacing “ Nyasaland Upland in areas in which “ Over-the-Top ” cotton has 
proved to be superior. One ton of seed of this variety was sent to Lisungwe, as 
this section was considered, owing to its isolation and to the interest taken by 
Chief Simon in cotton-growing, to lx* the most suitable for multiplication of a new 
variety on a commercial scale. 

During the course <jf their cotton investigations, the officers of the Corporation 
have done much experimental work with rotation crops with a view to extending 
the list of crops grown in this country for export. 

282*5 tons of cotton st*ed were distributed during the season. 

Cotton (Jrop ProspecU, 192S.—The cotkm price fluctuations have been a 
severe Htumbling Idock to natives in the past, and it luis been imperative that 
efforts should Ik* math* to enlighten them in this matter; causes of price fluctua¬ 
tions have therefore been simply and ean*fully explained Uu^oughout the districts. 
The natives now appear to have grasped the arguments, and are showing renewed 
int<T(‘Ht in the cotton industry. A big increase in j)roduetion is confidently 
evpected next season, despite th<‘ seed shortage and retiuction in amount of seed 
to bo issued to individuals. 

184. Nortueun RiionKSTA. Cotton Cvltivatnm. (Abstr. from Bpf. on the Trade 
and C<mr. of KaM Afr. to September, 1928 [(\ Kemp], recently received from the 
Dept, of Overseas Trade.) It is stated in this Report that although the cotton 
crop of Northern Rhodesia is praetieally negligible, it is not arilhipated that 
cotton will go (»ut of cultivation. U is \uluable as an item in crop rotation, and 
what is most important to tlu* Protectoratt*, it is a crop which if pnKiuocd success¬ 
fully can hear the* relati^cl^ heavy charge-s of exportation overseas. 

166. SouTiiKKN Rhodesia. In his speech at the luncheon given in his honour by 
the British (^otton (^rowing Association in November last. Sir John Chancellor, 
late Covernor of Southern Rhod»*sia, made the following refert'ncc to the work 
of the Corpc>iation: “ The iimpire Cotton Growing (V)rporation have ostahlished 
an experimental station near (;}atooma. They have working there two very clever 
young sei('ntist8, who are studying the eotton problem and trying to produce a 
stradii of cotton that will resist the jassid, the most formidable of the local pests. 
They are making wonderful progress. W hen 1 \isitcd the experimental station 
some months ago they show'cd me rov'^s of cotton jilants raised from the old seed 
and from the new strain which they are developing. The difference between the 
two was remarkable. Tlie ])iaiits from the new seed were covered with well- 
developed bolls, i'ho leavv'S of the plants fr*ira the old seed were diseased and 
diseolourtHl, and the bulls were few m auinber and stunted. 

“ Mr. Cameron, the represi*ntative of the Empire Cotton Growing Corporation 
in Rhodesia, of w'hose work I cannot speak too highly, has the confidence and 
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afieotioii of every fanner in the Colony, He told mo, nid he is very careful in 
overythiag he says, that he hoped in a year’s time to be able to distribute the 
improved cotton seed to the farmers, and so to introduce cotton again as an 
important crop. There will be no difficulty in inducing farmers to take up the 
cultivation of cotton again. His difficulty has been rather to hold them back 
until he could supply them with the new seed. Those who planted cotton three 
or four years ago found it to be a most valuable rotation crop, and that the yield 
of the maize crop that followed cotton was incTcascd by three or tour bags to the 
acre. As soon, therefore, as the now seed is available, the cubivstion of cotton 
will go ahead again.” 

106. Cotton in Southern Rhodesia. Propagation of U. 4 Seed. By 0. S. Cameron. 
(Abetr. from the Rhod. Agr. Jmir.^ xxv., 11, 1928, p. 1225.) An article explaining 
the origin of U. 4 seed. This constitutes the first ibsuc of seed by the (’otton 
Breeding Station, Gatooma, which is made in order to meet the urgent need of the 
Colony for a strain of jassid-resistant cotton that holds out some promise of an 
adequate return. The re-selection and bulking up of better striiins is being 
actively pursued at the Station. 

167. Transport. (Abstr from the Sun and Agr. Jnl. of S. Afr , December, 1928, 
p. 1159.) The first Road Motor Services in Southern Rhodesia which were 
introduced in 1927, 'were undertaken by the Railways in conjunction \\ifh the 
Government, and in many cases at their request. From the experienct* aln^ady 
gained it may be said that the services will considerably improve* (‘onditions in 
the outlying districts, and will tend to encourage various foims of agricultural 
production which wore ])rcviou8ly found to be unremuiK'rative owing to the lack 
of efficient transport to the* railways at a reeisonablc rate. The si a whcelod 
lorry has been adoptt'd as the standarei unit for e>perfit iiig the Bond Motoi Sci \ it*c8, 
since it is much better equipped to run ener rougli roads in adv»‘rsc weuth(‘r 
conditions than the more conventional four hee led motor vehicle. There are 
now fifteen motor services in operation, and the t)pcinng up ot further districts is 
under consideration. 

168. South Africa. (^otUm CulttmUon. (Abstr. from Fainting in S. Afr., 
iii., 82, 1928.) From the Annual Report of the Dpt. of Agriculture for the year 
ended June 30, 1928, we abstraet the follow mg information: ” Owing to drought, 
the promise of the 1927-28 cotton crop has not bet'ii fulfilled, '^fhe crop is now 
estimateil at 9,810 statistical bales, an increase of approvimatoly 20 per cent, 
over the previous year, IViccs fortunately have improvi'd on last year. 

“ The most serious drawbai’ka to cotton cultivation are the bollworni and jassid. 
in spite of every effort on the part ot ontomnjogists, no etrcc tivc remedy against 
the red bollworra has yet bec*n found, ^flie cultivation of cotton lias Ix'en so 
bt'set with difficulty that the number of growers has dccreasiHl to about 40 per 
cent, of what it was three years ago. New hope, however, has come to tht* growi'rs; 
new types of cotton have bt'cn bred, particularly jassid-resistant \arietics. Mr. 
Parnell, of the Empire Cotton (Growing Corporation, has selected plants at the 
Barberton Experiment Station which sef‘ra to providt* hope lor solving the si'iious 
problem of the jassid pest. During the past three years this work lias b(M*n 
continued with remarkable success, and to-day the U.4 anti Z.l selt ctifins apfioar 
to have solved the problem for good. The IK4 plants caiTy a large iiuml)t‘r of 
small bolls, and this fact may to some extent assist m the stJution of the bollworm 
problem. It is noticed that the bollworm confines its attack principally to one 
or two bolls, hence the proportion of undamaged bt>lls remains r(*Jativelj'^ large, 
with the result that in spite ol severe attack a good yield is obtained. 

“The Empire Cotton Growing Corporation, under Mr. Milligan, is extenduig 
its experimental work materially, and the assistancie given to the industry is 
greatly appreciated. 
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Tlie brooding and solection 'work that is being oairied oat at Enatenbnig k 
progressing satisfactorily* and a good type of Improved Bancroft snitabk to 
middle-veld conditions is being widely distributed. 

“ The grading carried out by the Divisional officers at Durban has been satk- 
factorily performed, and no complaints have been received from overseas.” 

169. CJonoN Growing in Swaziland. (Abslr. from Souih Africa, January ), 
1929.) In the course of his report as managing director of the Swaziland Cor¬ 
poration (1924), Mr. Allisier M. Miller, reviewing the reeults of cotton-planting 
on the Company’s estate, writes: “ The last four years have been a period of 
experiment. Wc started with Griffin, which was then the best seed available, and 
subsequently tested Improved Bancroft, which proved less productive. Uganda 
was first tried in the 1925-26 season, and in the 1926-27 season was almost wholly 
planted in preference to Griffin and Bancroft. In the 1927-28 season it was 
planted as the main crop; jassid-resistant seed then available being sufficient only 
to lay dow'n sixty-one acres. For the 1928-29 season, Uganda will be discarded, 
as we arc fortunate in having obtained enough Z.l bulk and Z.i re-seleoted to 
plant 600 acres, and give us a small surplus for replanting should it be neoessar}’. 
In addition, the Empire Cotton Growing Corporation has allotted us sufficient 
U.4 seed to hand-plant forty acres, ol which a<Tes will be under irrigation. 
Under reasonable climatic conditions, this w ill give us for future operations enough 
U.4 seed to reject Z.l bulk and Z.l re-scleelod, and concentrate on this heavy 
yiolder. It took Sudan 1‘lantaiions ten 3 'ear 8 to find a suitable seed for soil and 
climatic conditions, but the Empire Cotton Growing Corporation’s research work 
appears to have accomplished reliable results in less than half that time. 

“ Our lour years’ work has proved that cotton can be grown on our land, 
commanding a good price in tiie Lherpool market, from indifferent seed and 
under vaij-ing climatic conditions. We have raised during this period of testing 
out varieties upwards of 139,810 lb. of lint, which has returned us about £6,496 
(thirty-four bales of this season’s crops have not yvi been realized), and the 
average price over a period of finetuating markets has been ll*14d. per Ib. It 
remains only to increase the yield per acre b^-^ the selective w'ork which the Empire 
Cotton (jlrowing CoriK)ration is doing, and we believe they have already" gone far 
in that direction in the introductiem of U.4.” 

170. Sri>AN. From the Ann, Rpt. of the Dept, oj Agr. and Forests, 1927, recently 
received, we learn that during the year under review' there was an excellent out¬ 
put of cotton from the Gezira Scheme, a good output from the Gash Delta, and a 
fair output from Tokar, Berbt'r, and Dongola, and from southern rain land. The 
two new ginneries at Talodi and Kadugh were completed. The chief pests and 
diseases causing damage to cotton w'ere the Sudan BoUworm, Egyptian Bollw'omi, 
I*ink Bollworm, lx>cu8ts, Blaekarm disc*a8e and Sooty Mould disease. 

171. Cotton Growing in the Sudan. In his spct'ch at the luncheon given in 
his honour by the British C’otton Growing Assoeiathvn in October lust, Sir John 
Maffey, Govern or-(ieneral of the Sudan, stated that in the present season the area 
under cotton in the Gezira had l>een increased from 105,000 to 131,000 feddans, 
and—looking still further ahead—in 1930 there should be 170,000 feddans under 
cotton. 

Dealing with American cotton in the Sudan, Sir John said that the yield of 
rain-grown cotton (m whu li Lancashire is more especially interested) had remained 
stationary at 20,000 kantars. In 1926 they Iwd promised to produce 60,000 
kantars of rain grown cotton, but ow'ing t(; two years of drought they had failed 
to do so, since the people h.ui to turn their attention to growing food. With the 
approach, however, of more normal weather conditions with better rains, it 
was hoped that the area under rain-grown cotton would steadily increase. 
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178. O^ikm Pro^pecta, The latest report received from the Oommeroial Intelligenoe 
Branch of ^ Central Economic Board is to the effect that the condition of the 
cotton crop is good. 

178. TAjfGAKYiKA. Cotton Prospects. (Abstr. from Ept. on iht Trade and 
Comr. of East Afr, to September ^ 1928 [C. Kemp], recently received from the Dept, 
of Overseas Trade.) In the Mwanza Province late and varying rains have 
affected the cotton crop very badly, but in the Central I^ine there has been a 
very great increase in production. Renewed interest in inter-planted cotton 
on non-native estates in the Central districts seems to have contributed something 
towards the better results expected from that area, but owing to two or three bad 
seasons, anxiety is felt regarding the future of cotton cultivation in the Mwanza 
Province. 

174. Agricultural and Industrial Exhibition, 1929. We have received notification 
that the period of this Exhibition will be from the 2nd September to the 6th Sep¬ 
tember, 1929. 

[Cf. Abstract 24, p. 70.] 

175. Uganda. Cotton Prospects. The latest report on the cotton crop is to the 
effect that good 3 delds are expected from most districts. 

176. Cotton Cultivation, 1927-28. (Abstr. from Rpt. on the Trade and Comr. of 
East Afr, to September, 1928 fC. Kemp] recently received from the Dept, of 
Overseas Trade.) It is estimated that the 1927-28 cotton crop will reach just 
over 140,000 bales. The increase in production in the Buganda Province should, 
under normal conditions, have assisted in securing a much larger total figure, 
but it, unfortunately, did little more than compensate for the faU in the estimated 
crop of the Eastern Province following abnormal drought conditions, which 
affected not only the cotton crop, but also the food crops, with the result that a 
fairly general state of famme prevailed in that Province. With the extension of 
the railway to Jinja much of the Eastern Province crop was transported by rail 
instead of by lake steamer, and with the decision that has been reached to extend 
the line further to Kampala, little more should be heard of delays in getting the 
cotton crop of Uganda away owing to congestion at lake ports. 

The more intensive cultivation of cotton and the increased demand for seed 
for the 1928-29 season has given rise to early forecasts that the next crop will be 
at least 200,000 bales. 

I’ho o^'tstanding features of the past season have been the operations of the 
Bugand.- Cotton Bu 5 ring Association, and the extent to which ginneries have 
changed hands. 

177. AUSTRALASIA: Cotton Growing in Queensland. (Abstr. from 
Queensland Agr. Jnl., xxx., 6, 1928, p. 458.) From the summary we extract 
the following: “ Excellent yields of cotton can be produced over a large area of 
country. The favoured cotton-growing country lies between the coastal and the 
Main Dividing Ranges, and the valuation of much of this land is low in comparison 
with that of the more closely settled coastal areas. A considerable area of Crown 
land is also available in the districts suitable for cotton-growing. Owing to the 
distance of these areas from markets for perishable produce, dairying appears to be 
the most suitable of the older established industries. Cotton-growing combines 
excellently with the dairying industry—^the cultivation period of the former 
occurring at such a time as to permit both industries to bo practised in conjunction. 
An attractive feature is that the returns from cotton-growing are received during 
the period when dairy production is at its minimum. The implements necessary 
for cotton production can also be used in the production of maize or fodder crops, 
and by a combination of cotton-growing with these industries the overhead 
expenses are distributed.*’ 

VI. 2 
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178. Fm, Cotton Cvltivaiion, 1927. (Abstr. from the Ann. Bpt, of the Dpt, 
of Agr,, 1927, recently received.) The report by Mr. Anson, the Cotton SpeoialiBt, 
describes the selection work carried out with Sea Islfmd and New Guinea Kidn^ 
cottons, varietal experiments with Korolevu Hybrid, Meade, and Pima cottons, 
and^ spacing and time of flowering experiments. The chief pests encountered 
during the season were: Pink BoUworm, Cotton Stainers {Dysdercua mwJUm$)y 
Hari^uin (or Tectoooris) Bug; Leaf Hopper, Tip Worm, and Fruit fly {DornB 
passtjlorce)^ which was found on Meade and Kidney cottons, but was not dis« 
covered on Sea Island. 

179. WEST INDIES: Nevis. Cotton CvlHvcUion, 1927-28. (Abstr. from Ept on 
the Agr. Dpi. 8t. KitU-Nevis, 1927-28, p. 21,) The acreage planted to cotton 
during the season was 876 acres, of which some 640 acres were grown by the small 
growers. Germination was good, but the cotton suffered severely from heavy 
rains. With the advent, however, of more favourable weather later the crop made 
good progress. Injury from cotton pests and diseases during the season was 
negligible. 

180. Cotton Cultivation in St. Vincent. From a report, recently received, 
on the cotton crop for the quarter ended December 31 last, wo learn that severe 
attacks of cotton caterpillars {Alabama argillacca) were experienced, and soft rot 
of bolls was responsible for very considerable losses. It is expected that late 
planted cotton will give a fair return if Pink BoUworm does not breed up rapidly. 


COTTON IN EGYPT. 


181. Some Recent Activities of the Cotton Research Board of Egypt. 
By Amo S. Pearse. (Abstr. from Ini. Col. Bull., vii.. 26,1929, p. 309.) “ Out 
of a number of new varieties the Botanical Section of the Ministry of Agriculture 
is concentrating on three extremely promising strains—^viz., Giza 7, Giza 3, and 
Sakha 4. These new varieties have been tested on the 14 checker plots (small 
experiment stations) which the Section arranges aU along from the northern 
part of the Delta to Upper Egypt, south of the Assiut, covering 600 miles of 
latitude. 

“ The halo lengths of these cottons are:— 


Giza 3 
Giza 7 
Giza 7 
Sakha 4 


32 mm. 

34 mm. in Upper Egypt 
36 mm in the Delta 
38 mm., as compared with Domains Sakel 36 mm. 


As compared with ordinary 
Uppers of 29 mm. 


“ It must be noted that halo length does not correspond to staple length, the 
latter being on an average 2 mm. longer. 

“ Whilst until quite* recently Upper Egypt was not considered suitable for long- 
staple cottons, the experiments undertaken by the Botanical Section have proved 
conclusively that those strains, at all events, give exceUont jdelds in Upper 
Egypl'f ®'^on in the extreme south. It may, therefore, be claimed that we are 
witnessing an evolution in Egyptian cotton-growing which was never deemed 
feasible, and that, at all events, Giza 7 will be grown at a cost that will be equal 
to Uppers. As regards the quality of Giza 7, the Government grader has even 
put it as being above 310, when grown in ospe^iially suitable localities. Besides 
the high yield per acre (60 per cent, to 26 per cent, higher than Sakel), it has a 
high ginning outturn. 

“ In 1929 there wiU be 600 feddans grown of this cotton, and by means of 
intensive use of every seed it is expected that by 1930 6,000 feddans will be 
grown.” 
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M, Tbm IinMJSiBUL Status of Egyptun Cotton. By Dr. W. L. Balk. 
(Abstr. fiKMH the Momii^ Post, January 5, 1929.) BiscusBi^s the competition 
from artificia] silk, and from other cotton>growing countries. 

183. Cotton in Egypt. The Plant Breeder’s Task. By C. H. Brown. 
(Abstr. from the Morning Post, January 5, 1929.) The author states that a 
better stapled, higher yielding cotton with a Sakel lint is needed for Upper 
Egypt, and a cotton for the south of the Delta which will command universal 
favour, instead of the present mixture of varieties found there'. The cottons to 
supply these needs all now exist in the two n(*w types Ciza 3 and Giza 7, and 
Maarad cotton. Nothing remains but to propagate them. 

184. Notes made on a Tour in Egypt. By Sir Thomas Middleton, II. C. 
Calvert, and N. Gangulee. (Abstr. from the Agr, J. of India, xviii., pt. vi., 
1928, p. 413.) During the tour visits were made to the Guimeza Experi¬ 
mental Farm and to the extensive properties of the State Domains Ad¬ 
ministration. The State farm at Guimeza undt'rtakes tlie task of growing new 
varieties of cotton raised by the Botanical Department of the Ministry of Agri¬ 
culture, Giza, and of thoroughly testing them; the l>est strains will then be 
multiplied on the farms of the State Domains for general distribution. 

185. Standardized Cotton Tare in Egypt. By W. I. Holt. (Cirr. No. 47, 
1928, U.S. Dept, of Agr., Washington, D.C.) A study of the Egyptian methods 
of baling and marketing cotton, made in the hope that it will suggest practical 
methods for improving the American bale. The pamphlet is well illustrated. 


COTTON IN THE UNITED STATES. 

186. California. Cotton Production. (Abstr. from SmUhem California 
CropSf vol. iv., No. 11, 1928, issued by the Agr. Dpt. Los Angeles Cham, of (k)m.) 
The climate of the year has been favourable, and the California cotton crop is 
estimated at 147,000 bales. There is a scarcity of pickers in most sections. 

187. Report on the 1928 Journey through U.S.A. By Arno S. Pearso. 
(Abstr. from Int. Cot Bull., vii., 25, 1928.) The first section of the report deals 
with the American cotton mill industry, and the second refers to all matters 
relating to the raw material, such as crop conditions, Government forecasts, 
standards for length of staple, co-operative farmers’ associations, and machine 
methods of harvesting. At the commencement of the report a very interesting 
account is given of the advances in mass-production that have been made in 
recent years, and in view of the great competition to which this seems likely to 
lead, it is well worth study by workers in other countries. The attitude of the 
American trades unions to high output is also described. 

188. Regulations of the Secretary op Agriculture under the United 
States Cotton Standards Act. ( V.S. Dpt Agr. Serv. and Regulatory Announce¬ 
ments No. 116, Agr. Economics, 1928.) These Regulations (effective on October 1, 
1928) have to do with the following: Definitions; Administrative and general; 
Requests for classification and comparison; Submission and disposition of samph' 
for Form A and Form B determinations; Submission of cotton, superv^ision and 
sampling, in Form C determinations; Classification; Sample or type comparison; 
Certificates and memoranda, Forms A, B and C; Reviews and appeals; Su|)er* 
vision of transfers of cotton; Licensed classifiers; Official cotton standards; 
Fees and costs; American cotton linters; Adjustment of disputes arising from 
contracts for the shipment of cotton from the United States; Publications. 

189. Baled Cotton in the U.S.A.: Moisture Content. (Text. Operative 
Executives, Georgia. Cotton IU.S.], 1928, 92. Abstr. from J. of 2 ext. Inst 



oo^iL Hxamplee of vairiationft obeemd in praotioe m miKiXig 
wm to 24 per cent. Heferenoe is mads to tests ^ the moistare content of 
as received at the French ports, carried out by the French Society of 
Spinners. Their figures indicate that the moisture in cotton is largely deter¬ 
mined by the weather prevailing during the ginning season. Charts are given 
showing rate of regain in a room at constant humidity and change of moisture 
in la^, with change in atmospheric humidity. Difficulties experienced in drying 
certain types of cotton are mtmtionod, and it is suggested that this may be caused 
by the type of soil in which the cotton is grown. 

190. ExoKbsrvE Moisture in American Cotton. (Absti*. from Int. Coll. Bull., 
vii., 26, 1929, p. 307.) Recently spinnere of American cotton in England have 
complained bitterly of an unusual amount of moisture in shipments of American 
cotton, especially in Boweds, which was causing inconvenience and difficulty 
in working, and subjecting many of them to financial loss. Representations on 
the matter, with a view to securing redress of the grievance, have been made 
by the English Federation to the Dept, of Agriculture, Washington, the American 
Cotton Growers’ Exchange, the Amenoan Cotton Shippers’ Association, and to 
other quarters. 

191. Cotton Grading. U.S.A. By C. H. Pease. {Text World, 1928, 74. 
Abstr. from Svmm, of Cvrr. Lit, viii., 27, 1929, L. C5.) The cotton grade and 
staple surveys that are being conducted by the Division of Cotton Marketing 
of the Department of Agriculture, are part of a broad plan of statistical and 
scientific research. The plan is educational for both spinners and growers. It 
will define cotton and its characteristics, including spinning qualities, m terms 
easily comjirchcnsible to all factors of the trade. It will provide census of pro¬ 
duction, carry-over, and consumption by grade and staple figures which will 
bo a guide to supply and demand trends fr>r both grower and spinner. Figures 
80 far collected appear to indicate that American farmers are producing a surplus 
of staples under inch, whilst the medium and long staples are relatively scarce. 

192. American Ooiton. Prices By E. Schultzc {Leipzxger Monats., Text.^ 
Ind., 1928, Fachheft 3, 110 3. Abstr. from Summ. of Curr. Lit, viii., 28, 1928, 
M. 38 ) Amciican cotton prices since the middle of the ninetccmth century are 
reviewed, and the causes of price fiiiutuations and need for reliable crop estimatcB 
are discubstd. 

198. liiE American Go'cton MiiiU Indusira J5y H. Windfeld-Hansen. {Int, 
Cot Bull., sii., 25, 1928 ) 

194. Relation of Farm Prices to Quality of Cotton. By G. L. Crawford 
and L. P. Gabbard. (Abstr. from Bull. 383, Texas Agr. Exp. Sta., 1928.) From 
the summary we extract the follovmg. “The primary object of this study is 
U) determine the degree to which the local markets discriminate between the 
different grades and staples of cotton, and to show the extent to which central 
market values are reflc'cted in the prices received by cotton-growers. 

A tabulation of monthly averages of local prices according to grade shows 
some effort on the part of the local trade to follow grade, but not a consistent 
effort. Illustrations from the sale of individual bales of the same staple length for 
the same date revealed the fact that a given grade quite frequently sold for less 
than the next lower grade. In a study of the spread between local prices and 
central market values grouped .ictording to gracic, regardless of staple, it was 
quite evident that the low grade's had been recognized and penalized. The higher 
grades seemed to have Ixsen bought on a flat basis, thus being automatically 
penalized. 

“ In the case of staple, there was no evidence of a consoious effort on the part 
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oC tbe toeal trade to reward long staple and penalize short staple. Each point 
esssns to have had a staple rating* and all cotton regardless of staple length 
bought on that basis. Such a practice fails to penalize cotton of short staple, 
and to adequately reward cotton of long staple. This was evident in a study of 
the spread between local prices and central market values on the basis of staple. 
Thus it is seen that the great bulk of cotton is bought from the farmer* not on a 
quality basis* but on an average basis, and particularly so in regard to staple. 

** It is quite generally recognized that this method of local buying is encourag¬ 
ing the farmers to plant varieties that will give them the highest yields regardless 
of staple. It has been estimated that of the fifteen million bushels or more of 
cotton seed planted in Texas during the spring of 1927, more than ten million 
bushels were gin-run seed, more than four and one-half million bushels were 
somewhat improved, and less than onc-half million bushels were pedigreed seed. 
It is evident that the farmer who plants low quality varieties tends to reduce the 
average of the quality or spinning utility of the cotton of his community. How¬ 
ever, under the method of buying ‘ point cotton,’ the grower who grows cotton 
of high quality is penalized for his c*fIortB to hold the average of the community 
high. In effect, he is paying his neighbour who grows the p<^»or-quality cotton a 
premium. 

“ The responsibility for the solution of Uiis problem cannot 1- ' placed upon 
any one group. It is one in which the full co-operation of growers, spinners, 
ginners, breeders, the cotton trade, and agricultural workers is required. 
Agricultural Experiment Stations in the cotton belt have done much to test and 
develop cotton varieties in an effort to keep the quality of cotton high. Cotton 
breeders have a constructive programme of improvement, but all of these efforts 
fall far short of their possible application because the farmers’ maiket fails 
to properly recognize and adequately rew'ard a quality prcxluct.” 


COTTON IN FOREIGN COUNTRIES. 

196. China : Ebpoiit on tub Commercial, Indfstutal, and Economic Situation 
IN China to Septemrer J, 1928. H. H. F<»x. (Recently received from the 
Dept, of Overseas Trade.) The year has been a depressing one for the cotton 
mills (p. 37), though the export of raw cotton continues to increjise (p. 59). 

196. Cotton Mill Economics in China. {Cotton [U.S.j, 1928, 92. Abstr. from 
J. of Text. Inst.y xix., 12, 1928, A. 437.) A study of Chinese customs and jiractict^, 
and comparisons with methods and results obtained in Lancashire mills. Diffi- 
oulties of language, climatic conditions, and inelficieney of ojieratives are discussed. 
It is shown that, although wages are low, the lalxiur C(;stM per pound of yarn spun 
are not so low as is often imagined from the wage figures. Owing to the in- 
efiiciency of operatives, hours are long (twelve per shift) and staffs large. 

197. Cotton Goods. China (Shanohat). Manufacture. By H. F. Wilkins. 
{Ind. Text. J,, 1928, 88, 373-70. Abstr. from Summ. of Curr. Lit., viii., 22, 1928, 
M. 33.) Shanghai is the centre of the cotton industry in China. Most of the 
cotton manufactured is grown in China. Shensi cotton is regarded as the best, 
and is about { inch long. The cultivation, gathering and transportation art 
described. Cotton is bought by name, not by grade or staple. Samples arc not 
usually given, and adulteration is prevalent. Cotton mill operation, mills and 
machinery, the stafihng problem, costs of production and profits are discussed. 
Although wages are low and the working hours lung and hard, the individual 
efficiency of Chinese workers is low, and in order to conform with accepted 
Chinese custom, millowners have to pay various bonuses and gratuities. The 
Japimeee own the greatest number of mills in Shanghai, and have nearly five 
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AB^iationB have l^n formed, and also a Jomt Committee of Shanghai Cotton 
l^ownem, with Chinese, Japanese, and Bntish representatives The Cotton 
toti-adulteration Association was organized m 1901, and consists largely of 
British and Oapancse members It maintains a testing house and charges for 
tesimg according to bulk. 


198. We have rocened from the Assoaation Cotonm^ Colomale copies of 
Bulletins Nos 84,1*)28, and 85,1929, containing mtoreetmg information regarding 
col ton cultivation m the 1 nmh Colonies 


199. Japan JAPAnasa Mu is (Abstr from Text Roc , xlvi, 649, 1928, p 86 ) 
Latest reports from Japan show tint of the 6,270,000 spmdles in the trade, only 
about 4,700,000 are working, as a result of rcstrK tion agreed upon by the members 
of the Japan bpinmrs AssocJition Tt has now been decided to extend the 
restnction to June 30, 1929, vith spcciil exemption appUed to those nulls which 
abolish mght work prior to that date At that date night work m Japanese nulls 
ceases by law 

800. Russia Cotton Cdi ttvation \\ e have n coivc d a copy of Khlopkovoyt 
Dielo, No 9 10, 1928 Hie list of contents whuh is given m English, mcludes 
the followmg papers (m Russiin) Ritiondli/ation and Intensification of Cotton¬ 
growing, by G V Shulimof, Some Data on the Culture of the Egyptian Cotton 
Plant m Turkmi nia, by 1 Pobt liansky, Ph>8ie i mec hanieal and Chemical Quahty 
Characteristics of Russian ( otton, by V S Klubof and A A Erofeef, System 
of Methods m bcleeting Average ( otton Samples and Cotton Defects m Samples 
for Laboratory Work, by A I Kalmikof and \ b bhumkof 

801. La CuLTUiiB DU ( otonnifr in LbiAONF By L L Orti/ (Abstr from 
Coton et Cult Coton^ iii, 2, 1928, p 116 ) One of the beet accounts we have 
read of the progress of cotton c ultivation m bp vm 


CULTIVATION AND MAtHlNEin IRRIQ4.TION, ETC 

808. Soil Profile in the Easiern C,f/ira By H Groono (J oj Agr Set , 
xvui, pt 111 , 86, July, 1928 ) Pbe distiibution of sdls in the soil is generally 
related to compactness of tbi soil profile as judgtMi b} the distribution of gypsum, 
of calcium carbonate aggregates, and of soil colour Ibe relation already 
established between silt content and fortihtv is now expressed as a relation 
between compactness of profik and feitibty Ihe dat i agree well with geological 
views as to the origm of this soil Influences of which the soil profile is the 
product are alsc discussod 

808. Tractor Farming (Abstr from the Sun and Agr J of South Afr, 
September, 1928, p 8‘K)) It is stited m this article that a recent innovation m 
the general Farmall tractor of the International Harvester ( ompauy is proving 
A particular boon to farmers This tiactor not only supplies an abundance of 
power for ploughmg, listing discmg, eulti flacking harrowing, harvesting, etc, 
the same as any other good tractor, but it is so construe ted that it supphes power 
also to planting and cult iv at mg, opciations which hitherto have helped to create 
a lot of extra work on numerous farms at a time v hen so many important thmgs 
must bo done With the 1 armall cultivation can be done more quickly and more 
thoroughly, and more time made a\ ailable for other work 

In construction, the h armall difiezs quite radically m certam respects from 
other tractors. Its rear axle is built high with a clearance of 30 mches above 
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the fpKmdf end the rear drive wheels, which are 42 inches in diameter, are wide 
apari (74 inches between centres of wheels). This means that the aide is high 
enough to clear mealie or cotton as well as is done by the ordinary riding cultivator, 
and the wheels are far enough apart to straddle two rows and thus cultivate 
two rows at a time. The cultivator, moreover, is placed in front where the 
operator can carefully watch his work, and is guided by the steering wheel. The 
&ont wheels, which are 23 inches in diameter, are close together, and run between 
the rows. The Farmall tractor is making it possible for many a farmer to operate 
entirely without oxen. 

Among the outstanding advantages of the tractor is the fact that it makes 
for better, cheaper and faster work. A three-plough tractor, for example, will 
plough ten acres in a ton-hour day, whereas two to throe acres is good work 
for an ox-drawn throe-furrow plough. 

204. The Effect of the Spaclnq of Cotton upon the Form and Height of 
THE Plant. By W. E. Hinds. (Abstr. from J. of Earn. EnU, xxi., 5, 1928, 
p. 741.) This paper reports results of cotton growth on Mississippi River Bottom 
soil at the Louisiana Experiment Station, Baton Rouge, Louisiana. In 1924, 
with a total rainfall of 7*IS inches during June, July, and August, Salisbury cotton 
averaged 1,688 lbs. seed cotton per acre. The same variety on similar soil in 1925, 
with a normal rainfall amounting to 14*48 inches during June, July, and August, 
produced an exceedingly rank weed growth with abundant blooming, but prac¬ 
tically complete shedding of small bolls, and no crop was picked. 

Spacing tests were conducted in 1926 with Lone Star No. 66 cotton on similar 
soil, planted June 25, and records completed by September 26. Rainfall during 
June, July, and August amounted to 25*51 inches, and a severe tropical storm 
occurred on August 26, when over 10 inches of rain fell. The widest spacing— 
single plants 24 inches apart—produced invariably the lowest and broadest 
growth, with thickened bases to the stalks, heavy vegetative branches and delayed 
setting of bolls. The unthinned cotton was extremely slender and whip-like, 
witli no vegetative branches and very few bolls. In all spacings varying from 
single stalks at 8 inches to from tliree to five stalks per hill, there developed a 
practically full stand of from 16,000 to 18,000 stalks per acre having “ normal 
growth ” and fruiting. Those stalks wore, as a rule, moderately slender, with 
few if any vegetative branches, and reaching a rather uniform height of 38 to 42 
inches at throe months of age. Hill spacing with three to five stalks at 12 to 15 
inches apart appeared to give the most practicable and desirable spacing. 

206. Experiments with the Nutrition Area or Cotton Plants in 1925-26. 
By N. T. Dierevitzky and I. Y. Starosclsky. (In Russian.) (Abstr. from Works 
of Azerbayjav's Cent, Agr. Exp. and Plant-Breeding Station, li., 1927, recently 
received.) English summaries are given to each chapter. The authors state 
that as the result of two years’ experiments they are convinced that with the 
increase of density (of planting) the ripening of the cotton plant is accelerated. 
Details are given of the effect upon fruiting and other activities caused by increase 
of density; size, weight, and number of bolls per plant all diminish. 

206. Cotton Fertilizer Experiments. By C. B. Anders and W. W. Hull. 
(Abstr. from Bull. 250, Mits. Agr. Exp. Sta., 1928.) Summary: In a complete 
mixture the greatest net profits are obtained where the amount of nitrogen 
equals or very nearly equals the amount of phosphoric acid used. 

Potash is needed where rust is present and on many other soils. Four per 
cent, should be used on these soils. Superphosphate (acid phosphate) is recom¬ 
mended as the source of phosphoric acid. 

The readily soluble forms of nitrogen, such as nitrate of soda, ammonium 
sulphate, leunasalpetor. calcium nitrate, and urea ore highly efficient, and about 
equally effective as sources of nitrogen. Calcium cyanamid, as used in these 
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Anmophai 20-20 was not m effioient as a aonroe oi photpliOrio aoid and 
nitrogen at a mixture of superphosphate (aoid phosphate) and nitrate of sodat 
Kitropo was about as efficient as a source of nitrogen and potash as a mixture of 
nitrate of soda and muriate of potash. 

In a one-season test» 150 lbs. of nitrophoska (32-16-16) was about as efficient 
as 600 lb. of an 8-4-4 composed of superphosphate, nitrate of soda, and muriate 
of potash. 


207. Mixed Nitrogen Carriers. (Abstr. from Fortieih Ann. Rpt Exp, 8ta., 
Oa., 1927, p. 12 ) A new experiment was started m which different mixtures of 
organic nitrogen and morganic nitrogen were compared. The first yearns results 
were as follows: 

Seed Cotton 


Mixture, 

60 per cent, cottonseed meal \ 
60 per cent, sodium nitrate f 
36 per cent, cottonseetl meal i 
66 per cent, sodium nitrate / 
20 per cent, cottonseed meal ) 
80 per cent, sodium nitrate / 
10 per cent, cottonseed meal l 
90 per cent, sodium nitrate j 
100 per rent, sodium nitrate 
No nitrogen 


{Lbs. per Acre,) 
941 


1,000 

1,117 

1,061 

993 

896 


As far as can be (oncluded from the results of one >tar, it pays to mix a small 
amount of cottonseed meal with sodium nitrate* for cotton. This practice will 
also greatly improve the mechanical condition of the fertihzer. 

208. Absorption of Njtrooen by Cotton PiiANTS (Abstr. from FoHieth 
Ann. Rpt. Exp Sta , Ga , 1927, recently received ) Cotton plants wore grown m 
a solution contammg a mixture of ammonia and nitrate nitrogen. For the first 
two weeks the soedimgs absorbed the nitrogen at the rate of 36 parts ammoma 
nitrogen to 100 parts nitrate mtiogen. This ratio of nitrogen absorption gradually 
changed until it was about 65 parts of ammonia nitrogen to 100 parts of nitrate 
nitrogen when the plants were six weeks old Cotton plants did not grow m a 
solution contammg ammonium acetate or potassium nitrite. Cotton seedlmgs 
grew better m solutions containing only nitrate nitrogen than in a solution con- 
tainmg only urea nitrogen. 

209. Effect oi FEBTiLiZERfe on Cotton Yield. {Jout. of Amer. Soc. Agron.^ 
80, 1048. Abstr. from Trap Agiiculture, v., 12, 1928, p. 328.) A study of the 
influence of various fertilizers on cotton 3 nieldb shows that the yield may bo 
mcreased by the influence of the fertilizers on at least three distmct factors. 
Firstly, the fertilizer may increase the number of bolls per acre without affecting 
the average size of the individual cotton bolls. Secondly, the size of the bolls 
and the number of bolls per acre may bo increased. Thirdly, the size of the 
bolls and the percentage of hnt per boll may bo mcicascd. Assummg the quality 
of the fibre to lemam constant, the last method of mcreasmg the yield should be 
the most profitable. 

Addition of a mtrogon-phosphatc fertilizer increased the total yield of cotton 
by 20 jier cent. Ihere was an increase of 22 0 per cent, in the number of bolls 
per acre. The bolls were slightly k‘sd m size than those on the control plot, 
and the percentage of Imt per bull me leased only slightly. The mcreased yield 
was therefore entucly due to the increase m the number of bolls per acre. 
Fertihzing with phosphate and potassium gave an mcrease of 10 per cent, m the 
total yield. The number of bolls per acre, however, hod decreased, and the 
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fomamed yield vm due to a 13 per cent, inereaee in the size of the bolls and a 
5*3 per cent, increase in the percentage of lint. Nitrogen-potassium treatment 
increased the number of bolls only by a small amount. The great increase in 
total yield was accounted for by a large increase in the size of the bolls and in 
the percentage of lint per boll. The last applications, therefore, gave the most 
satisfactory results. 

210. Rboicnt Fbbtxlizeb Expbeiments with Cotton. By H. M. Steece. 
(Reprinted from RpU on the Agr, Exp. Stationa, 1927, U.S.A.; Summary, published 
1928.) Appropriate applications of fertilizers for cotton are required in order 
to provide economically for the current needs of the crop, and to compensate 
for the nutrients removed from the land in the seed and lint, and lost through 
leaching, reversion, and denitrification. From the experiments and recommenda¬ 
tions cited it appears that nitrogen and phosphorus are in greatest demand in 
cotton production. Potassium appears to be decidedly secondary in importance, 
except under certain conditions, although its functions are recognized and its 
omission from the formulas is not generally advised. 

Nitrogen in such readily available forms as sodium nitrate seems to be most 
desirable, although organic sources, including cottonseed meal and other vegetable 
meals, dried blood, and tankage, have the longer residual effect. Most of the 
recommendations have been based on sodium nitrate, yet ammonium sulphate 
and combinations with the nitrogen from two or more sources have also given 
good results. Some of the newer sources of nitrogen—e.gi., ammonium nitrate, 
ammonium phosphate, and ammonium chloride—have compared favourably 
with sodium nitrate and ammonium sulphate for cotton. From 100 to 300 lbs. 
of sodium nitrate per acre has been recommended, but tbe greater margin of 
profits seemed to bo obtained with the lower rates. Experimental ri^sulls m 
general suggest applying half of the sodium nitrate at planting and half at the 
first squares, or else making the whole application at some time between chopping 
and the ap])earan('e of the first squares. 

SuptTphosphate has been preferred to other phosphorus carriers, and while 
the optimum application rates have varied with conditions, about 200 to 300 lbs. 
per aero seems to be a practical quantity. Potassium cliioride, potassium 
sulphate, and kainit were found similar as sources of potassium for cotton. The 
need for potassium also varies with local conditions. Manure has given good 
results, although the supply is quite limited, and the nutrients contained in the 
manure alone may not be in proportions desirable for cotton on the particular 
soil. Lime in general has seemed of slight value for cotton. The crop rotation 
has proved to be an important factor in the economical use of fertilizers for 
cotton. 

211. The Use op Alcoholic Salt Solutions pob the Determination op 
Replaceable Bases in Calcareous Soils. By O. C. Magistad and P. S. 
Burgess. {Tech. Bull. No. 20, 1928, Agr. Exp. Sta., IJniv. of Arizona.) 

212. Experimental Error. By E. J. Maskell. (Abstr. from Trap. Agriculture, 
V., 12,1928, and subsequent numbers.) A survey of recent advances in statistical 
method. 

218. Cotton and the Ginning Process. By B. McL. Middleton. (Abstr. 
from Indian and Eastern Engineer, Calcutta, December, 1928.) A brief history 
of cotton ginning, with descriptions of various types of gins. 

214. Hancock Cotton Picker and the Murray Gin. Description. {The 
Hancock Cotton Picker and The Effects of Research on Cotton Ginning Machinery; 
pamphlets. Murray Co., U.S.A, Abstr. from ISumm. of Curr. Ld., viii., 23, 
1928, E. 62.) The Hancock Machine was designed primarily for the purpose 
of handling “ snaps ” and “ hollies and preparing all kinds of gathered and 
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trashy cotton for ginning. It has been fotmd also to improTe the grade of 
eotton. There are no saws to out the burrs and hulls. Instead the lint is 
removed from the hulls by the same kind of flexible card cloth that is used in 
every cotton mill. Diagrams showing the machine construction are given. 
The hollies and trash are expelled at one side, free from lint, and the oottcm 
comes out on the other, free from hulls and trash. Photographs of sam^des are 
given. Numerous letters from users confirm the claims made for the machine, 
and indicate that it raises the grade of cotton from one to throe grades. A cross- 
section of the Murray high spei^, loose roll, air blast gin is shown. The meting 
point is far above the nozzle where the lint is blown off the saws, and there is 
no chance of the motes being blown into the lint. The results of testa on cotton 
treated by the Murray-Hancock system and by the rigid saw-tooth cleaner 
systems are compared. The total opening and card waste amounted to 26-8 per 
cent, in the first case, and 33*4 per cent, in the second. Testa of staple show that 
the Hancock Picker prt'sorves the long fibre. The yam finally obtained after 
the Murray-Hancock system has a breaking strength higher than the standard 
values. 

215. Ginning Machine. Description. (E.P. 296162 of November 4, 1927. 
A. Libert. Forest-Brussels, Belgium. Abstr. from Summ, of Curr. Lit., viii., 
22, 1928, E. 60.) In a cotton gin of the type comprising a gin roller, a doctor 
knife, and a beater shaft rotating in a grid-like trough, the beater shaft is mounted 
in vertically adjustable bearings, is polygonal in section, and has reversible 
blades removably secured to it. The blades may be fitted with brushes, leather 
or rubber blades, or metallic resilient blades. The cylindrical grid is formed in 
two parte liinged together and carries a feed hopper. The grid is independently 
adjustable and is provided with a slot opposite the doctor knife and gin roller. 
The cotton is removed from the roller by a wooden batten suspended by chains. 
The cotton is fed into the hopper from a storage hopper by a roller carrying radial 
pins of different lerigths. A sheet metal plate is hinged to the hopper and is 
slotted at its end to allow passage of the pins on the roller. By altering the 
inclination of the plate the number of pins operating to feed the cotton from the 
hopper can be varied and, if desired, the hopper can be completely closed. The 
grid is maintained in its closed position by springs. 

216. Cyiindrioal Baling Press. Description. {Cotton, Manchester, 34, 
No. 1660, 1928. Abstr. from Summ. of Curr. Lit., viii., 27, 1929, E. 71.) A 
small part of the cotton shipped from Guaymas, which is attaining some import¬ 
ance as a cotton port for the production of the Yaqui Valley, Sonora, and Gusave, 
in the State of Sinaloa, Mexico, is packed in a new typo of cylindrical bale weighing 
approximately 242*6 lbs. Lint is blown from the gins into the top of a condenser 
which separatee the air from the fibre. The two lower drums in the condenser 
form the lint into a bat 3 ft. wide and about 8 inches thick. The condenser is 
especially designed to remove small particles of trash and the short fuzzy fibres 
which would add to the waste at the mill if loft in the bale. Directly below the 
condenser is a small machine for pre-compressing the bat which next passes 
between two rollers at the top of the press consisting of twelve steel rollers re¬ 
volving at a common speed. Those rollers are so spaced as to leave a cavity 
3 ft. long and 22 inches in diameter approximately the size of the bale. The 
bat is turned round and round upon itself, and the bale becomes heavier but no 
larger, being confined by the rollers. When an indicator shows that there are 
about 250 lbs. in the press burlap is fed in and automatically wrapped round the 
bale. On release, the finished bale rolls on to the floor and the burlap is sewed 
down the side of the bale and the ends are covered. 
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A SoztrBosiKd Affaba.tub. By H. Greene* (Boprinted from the J, of 
Aft* 3criii.» Ft. 3, July, 1928.) The foUowing is a description of an apparatus 
which has been used with suooess by Dr. Groene in taking samples of the tonaoious 
clay soil at Wad Medani, Sudan: An iron rod of square orosa-seotion is suspended 
from a tripod by means of two pulleys and a wire cable. Into the lower end of 
this rod a shell auger is screwed; the upper end carries a ball race and swivel. 
Sotted weights, which are carried by collars on the iron rod, supply the downward 
thrust; the turning moment is applied by tillers which are also readily detachable. 
To secure a vertical bore the iron rod is at first steadied by band, but as soon 
as the auger has entered the soil slight tension on the cable suffices for the purpose. 
When the auger has descended a desired depth the boring assembly is wound 
up and the sample removed. Two windows in the shell auger facilitate this, 
but when the soil is sticky the whole auger is detached and another screwed in 
so as not to delay the boring. The tripod can he folded up and carried by three 
men, but it is rigid when in use. 

Dr. Greene states that with this apparatus it is pcjssible to take a large number 
of samples from a small area without damaging the crop or disturbing the soil. 
In spe^, accuracy, and working ct>8t the mcthcxl compares favourably with the 
use of a hand-borer. Two boring tools of the above type are in use at the Wellcome 
Tropical Research Laboratories, Wad Mcdani; they were made b 3 ^ The Millars’ 
Machinery Company, I^td., of Bishop’s Stortford, who have had long experience 
in the designing of boring machinery. 

BREEDING, GENERAL BOTANY, ETC. 

818. A Pnopos db la Selection du Cotonnibr. By E. Miego. (Abstr. from 
Coton et Cvlt. Coton, iii., 1, 1928, p. 8.) Points out that the yield on the whole 
increases with the number of iocuh in the fruit. 

219. A Study of the Locular Composition in Cambodia Cotton. By V. R. 
Ayyar. {Bull. No. 178, Agr. Res. Inst., Pusa, 1928.) In this study the following 
points have l>een demonstrated: 

1. There is seasonal fluctuation in the stigmatic composition of the flowers 
produced on the same plant; 6-locked bolls are generally produced early m the 
season. 

2. There is a greater pert‘entage of shedding in the case of bolls formed from 
flowers with 5 stigmatic faces, 

3. There is a positive correlation lietwcen the number of 5-lockcd bolls and 
the remaining number of bolls produced by a plant, and the rogriwsion linos arc 
foimd to be linear. 

4. There is a negative correlation between the number of ovules per lock 
and the locular composition. Yet the totid number of ovules in a 5-locked boll 
is more than in a 4-locked boll. 

6. There is greatest variability in the number of ovules in a 6-locked boll 
and least m a 4-lockod boll. 

6. When the number of ovules is kept constant, there is no difference in the 
number of seeds set per lock in all the three types of bolls. 

7. There is greater variation in the number of seeds set than in the number 
of ovules per lock. 

8. There is no difference between the maturation periods of 4- and 5-locked 
bolls obtained from flowers opening on the same day. 

9. The kapas weight per seed is least in a 6-lockcd boll and highest in a 
3-looked boll. 

220. Commercial Cottons: Characteristics. By H. Fikcntscher. {Mtlliand 
Textilber, 1927, 8, and 1928, 9. Abstr. from J. of Text. Inst., xix., 12, 1928, 
A. 410.) Samples of 10 North American, 17 East Indian, 7 Egyptian, 7 South 
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Amerioim» 9 Contral American asid West Indimi, and a Tahiti, a Ofaka, a Tiaatkii, 
and a Byrian ootton were examined. Brief particnlan relating to each ol tSm 
samples are given. The tests usually employed in the examination of raw oottona 
are disoussed, and particulars are given of the methods used in the present in¬ 
vestigation, including an indirect method for estimating mean oross-seotion. Hie 
results of the examination are noted for each of the forty-eight cottons, and in the 
concluding remarks the author proposes the elaboration of a system of olassifioa* 
tion in which the individual characteristics, such as colour, impurities, staple 
length, fineness, breaking length, roughness, and extensibility are separately 
noted. He suggests that a multi-placed number should be given to a raw ootton, 
each digit of the number representing a definite degree of any one property, 
assuming that the full range could be covered by less than ten. Thus, for example, 
2,136,648 might represent the characteristics of a cotton taken in the order 
noted above. 

221. The Influence of Chilling, Above the Freezing Point, on oebtaht 
Crop Plants. By J. P. F. SoUschop and S. C. Salmon. (Abstr. from J. of 
Agr, Res., xxxvii., 6, 1928, pp. 315-338.) In most summer-crop plants consti¬ 
tutional disturbanccK having a serious influence on them are called into effect 
when the plants arc subjected to chilling, even though the temperature does not 
go as low as 0° C. 

The outstanding result of the investigation was the very evident effects of 
chilling on certain plants, and the high degree of resistance in others. The dura¬ 
tion and tht‘ intensiiy of the cold wore important factors in determining the nature 
of the reactions. An exposure of 24 and 36 hours at 0*6° to C. was fatal to 
rice, velvet beans and cotton. At 5° to 10^ C. velvet beans and cotton were injured 
when exposed lor 60 liours. 

Marked diflcTcnces in relative hardiness between varieties of cotton were 
observed. Trice cottt)n, which is grown near the northern limit of the Cotton 
Belt in !North Carolina, proved moro hardy than Ihdfos from Mississippi, while 
Westex, a vaiicty six eially bred for Texas conditions, was considerably more 
tender than either ol the foregoing. 

A pomt of considerable interest was the characteristic reactions of different 
crop plants, not only with respect to differences in degree of injury, but also 
with respect to the nature of the in jury. Cowpejis and rice leaves became 
chlorotic 24 to 48 hours after chilling, while cotton and my beans showed brown 
and white spots respectively, and the grasses in general showed white bands 
across the leaves similar to those described by Faris in sugar-cane. 

In experiments with cowpeas, cotton, and velvet beans, young plants suffered 
materially more than old plants treated in a similar manner. 

Tap-water solutions of various salts wire applied to the plants to ascertain 
whether any salts vould act proU'clivcly against plant mjury by chilling. 
Equal volumes of tap-water were applied to control plants. Pot^sium nitrate 
was found to afford considerable protection, with potassium chloride Standing 
next in order. I'hen came the control lot, and then, in descending order of 
effectiveness, the lots to which calcium chloride, calcium nitrate, sodium chloride, 
and sodium nitrate were applied. Sodium nitrate and sodium chloride were in 
some cases fatally injurious wlien chilling was continued for from 36 to 60 hours, 
the former salt being the more injurious. 

222. Nitrogen Organization in Plants (trans. title). By V. Bambacioni. 
{Ann. BoL, Home, 17, 1926, No. 1. pp. 4 23. Abstr. from Exp. Sta. Rec., 69, 
6, 1928, p. 616.) Experimentaljon, carrifU on by the author for a long period 
as to the capabihty of the aerial jiarte and of thi^ roots of the plants examined 
regarding the organization of nitrogen, has not only confirmed the old view that 
such production goes on in all of the organs traversed by vascular bundles in 
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whiolt carhokydnitm oome into oontaot with mineral salts of nitrogen^ but has 
shown also tl^t the roots haTe in this connection an importance perhaps even 
greater than have the aerial parts. 

B88. Vamatiok in Seed Fuzziness on Indiyidual Plants of Pima Cotton. 
By T. H. Kearney and G. J. Harrison. (Part of Summary from J. of Agr, Rea., 
S7» No. 8, 1928, p. 465.) Evidence is preeonted in this paper which shows that 
in Pima cotton grown in Arizona there is pronounced variation, as between bolls 
borne in diflferent positions on an individual plant, in the quantity of fuzz or short 
hairs on the seeds. Rather high and very significant negci,tire correlations 
between the height of the fruiting branch and the grade of fuzziness of the seeds 
borne thereon indicate a strong tendency for the boils on the lower fruiting 
branches to have fuzzier seeds than the bolls on the higher branches. Lower 
but still rather significant negative correlations between the number of the nodes 
on the individual fruiting branch and the fuzziness of the seeds contained in the 
boll at that node show that seeds produced nearest the base of the branch tend 
to be fuzzier than those produced farther out on the branch. 

These positional relations suggest that bettor conditions of nutrition may be 
conducive to greater development of fuzz on the seeds, since it is the bolls home 
on the lower part of the plant and near the base of the fruiting branch that usually 
have the fuzziest seeds. Conversely, the quantity of fuzz tends to be smallest 
on seeds produced farthest from the roots and from the main stalk of the plant. 
It is not improbable, however, that changes in temperature or in the length of day 
as the season advances may be important factors, since the bt)lls produced near 
the base of the plant and of the fruiting branch develop while the day and night 
temperatures are highest and the days are longest; whereas temperatures, particu¬ 
larly night tc'mperatures, are appreciably lower and the days are appreciably 
shorter during the period of development of the bolls near the top of the plant 
and farthest out on the fruiting branches. 

Tl'.e magnitude of the varhition in seed fuzziness from boll to boll on the 
•ame individual is noteworthy. Of the 20 plants examined in this investigation, 
13 showed a range of seven grades, and 7 showed a range of six grades, the total 
variation which has been observed in the Pima variety being represented by 
nine grades. It is evident that in comparing different strains or varieties of cotton 
in respect of this character, and in genetic studios, particular care must bo used 
in collecting the seeds. Tht^c should be taken either from bolls occupying 
corresponding positions on the several individuals or from a sufficient number 
of bolls on all parts of the plant to afford an average sample. 

224. Cotton Plant. Suction Power. By £. Taschdjian. {Dot, Centr., 1928, 
154, from Fortseshr. d. Landwirtsch, 1928, 3, 159-fiO. Abstr. from Summ. of 
Curr. Lit.f viii., 27, 1929, A. 43.) Four Egyptian and twenty-ono American 
varieties were tested by the method used by Eibl, Buchinger, and other invi^sti- 
gators. The Egyptian cottons arc characterized by high suction powers. The 
suction force is proportional to the energy of germination of the seeds, the staple 
length, the crop yields, and the resistance against attack by weevils, and inversely 
proportional to the life-duration of the variety^. 

DISEASES, PESTS, AND INJURIES, AND THEIR TREATMENT. 

225. The Problems of Appt ^ed Entomology. By R. A. Wardle. (Pubd. by 
the Manchester Univ. Press, Oxford Rd., Manchester, 1929. Price 30s.) 

226. Parasite “ Zoo.” Work of the Empire Laboratory. (Abstr. from 
The Times, November 29, 1928.) A letter to The Times from the Ohairman of 
the Research Grants Committee, Empire Marketing Board, describing the work 
carried out during the past year at Famham Royal in the breeding of beneficial 
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pwpwatfie for the deetraotkai of insect pests, and their nnfnT< y^tn <ii» wkms 
pwfts of the Empire. It is stated that the possibilities are being explored of 
conveying a parasite of the Pink Bollwonn from the Sudan to the West Indks^ 
with Famham Royal ae a transmitting centre. 

827. Some Phases of the Relation of Temperattjbe to the Development 
op Insects. By L. M. Peairs. {Bull, W, Virg. Exp. Bia., No. 208, 1927. Abstr, 
from Bev. App. Ent., xvL, Ser. A., Pt. 12, 1928, p. 642.) A detailed aoGOunt of 
experimental work undertaken to investigate many points concerning the effect 
of temperature on the development of certain insects. The material employed 
included the larvae and pupae of Helioihie {CJdoridea) obsoleUit F. (American 
boUworm). The following is taken from the author’s summary. 

“The degree of temperature directly affects the rate of development of 
certain insects, and a straight line curve for the velocity of development expresses 
this relation best for most of the range of temperature permitting development, a 
slowing up of acceleration being indicated at the upper end of the curve and the 
reverse condition at the lower. This latter is probably due to factors other than 
temperature, the actual effect of which would bo to decrease the rate of accelera¬ 
tion. For all points along the straight part of this velocity curve, a given accu¬ 
mulation of temperature, or thermal increment, expressed in day-degrees, will 
accomplish a constant olloct in growth or development. Furtbermoie, this 
temperature may be summed up from the zero of the curve, near which point, 
but somewhat below it, as found by other investigators, development ceases. No 
definite method of locating this latter threshold of development is suggested. 
Development is accelerated by variations in the daily temperature. It is evident 
that the quantity of carbon dioxide produced during a developmental period is 
near a constant, regardless of temperature, any departure from the constant 
being probably due to basal metabolism not directly associated with develop¬ 
mental processes. The law of van’t Hoff and possibly Arrhenius’ formula may be 
applied to developmental data, but the graphic interpretation provides a more 
convenient method of analysis. 

828. Temperature db Desinfection des (Iraines db Coton. {Agr. et EUvage 
au Congo Beige, juin 1928. Abstr. from Bull. No. 84, Assoc. CoUmn. Col., 1928, 
p. 493.) M. Leplae, Director General of Agriculture at the Ministry of Colonies, 
Brussels, calls attention to the fact that in disinfection the temperature of the 
seed must not exceed 70° C. Disinfection in tliis way not only destroys all larvse 
or worms in the seed, but also destroys the spores of the fungus causing cotton 
anthracnoao. 

229. 8n[ji)iEb ON the Resistance op Certain Insects to Hydrocyanic Acid. 
By A. M. Boyce. (Abstr. from the J. oj Econ. Ent., 21, 5, 1928, p. 715.) A 
progress report. Instances of resistance or increased tolerance of insects to 
insect icidal treatment are briefly reviewed. A study is being made of the develop¬ 
ment of resistance to HCN gas of several species of insects. The results of 
fumigation experimi'iits with Drosophila mclanogaster Meig. and Aphis gossypii 
GIov(t are presented. 

230. Bordeaux Mixture in Combination with Arsenical Sprays. {J. Agr, 
Sci., xviii., pt, iii., 1928. Abstr. from Bet. Ap2K Ent., xvi., Ser. A., pt. xii., 1928, 
p. C13.) The interaction of Bordeaux mixture with lead arsenate and with 
calcium arsenak* has been studitxl by an examination of the effects which are 
produced when bydratc'd lime is added to the arsfimai compounds and when 
copper sulphate is added to the oumbmaljons. The nature of the interaction of 
calcium hydroxide and diplumbic hydrogen arsenate has been shown to be most 
complex, and to result in the complet-e decomposition of part of the lead arsenate 
and the formation of basic calcium arsenates. 
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Supipart in-Bot gmii to the riew that calcium carbonate decompoecB diplumbio 
hjdxogen aznenate with the pfroduotion of soluble arsenic compounds. When lead 
artenate, in water, is allowed to interact for long periods with exo€«s of hydrated 
lime, the amount of basic calcium arsenates formed is such that large quantities 
of arsenic are brought into solution by the action of carbon dioxide. Under 
conditions when the calcium hydroxide is rapidly converted to the carbonate, the 
amount of arsenic rendered soluble is slight. 

The conclusion is formed that in actual spraying there is a definite reduction 
of the risk of arsenical injury when hydrated lime is added to lead arsenate and to 
calcium arsenate. It is concluded that when the conditions are such that the 
addition of hydrated lime brings about a reduction of arsenical injury, the use 
of an “ equal-lime ” Bordeaux mixture containing qjo. equivalent amount of 
calcium hydroxide will prove far more effective. 

281. We have received from the Agricultural Res. Inst., Pusa, a copy of List of 
Publications on Indian Entomology, 1927. (Obtainable from the Govt, of India 
CSentral Pubns. Branch, Imperial Hecretariat Bldg., 3 Govt. Place, West, Calcutta. 
Price As. 6 or 9d.) 

282. Nigbeia. a First Survey of Insect and Fungoid Incidence on 
Improved Isdan Cotton. By F. D. Golding. (Abstr. from the FitveiUh Ann, 
Bull, of the Agr. Dept., Nigeria, p. 17.) A survey has been made of the factors 
affecting the development of improved Ishan A. and B., and Ilorin—both grown 
through yams and alone—and of Kabba intercropped with yams. With the 
exception of Kabbcb—sown on June 1—all cottons were sown in the first week 
of July. 

The 1927-28 season was peculiar for a remarkably small infestation of cotton 
Stainers; the amount of damage done to the crop by plant bugs—^most of which 
had not been previously recorded as cotton posts in Nigeria; and finally, the 
prevalence of bollworms, bacl-orial disease, jassids, and loaf curl. 

It was found that the flowering of Ishan A. and B. was about three weeks 
later than that of Ilorin; also that the flowering of any variety of cotton grf)wn 
through yams was about three weeks later than that of the same variety grown 
alone. 

Except for the last six weeks of harvesting, the crop from cotton tlirough 
yams was cleaner than that from cotton grown alone; plant bugs were chiefly 
responsible for the greater degree of staining on the first-mentiomKi plots late in 
the season. Those bugs appeared to prefer Ishan A. and B. to Ilorin, and are of 
considerable importance; it is not yot certain whether their abundance in the 
present season was abnormal or whether they were attracted by the planting 
of selected Ishan on a considerable scale for the first time. 

The yield of Ilorin exceeded that of the Ishan strains, but the Ishan seed 
cotton was cleaner, and is of considerably greater value; in addition, there were 
usually fewer Ishan plants per acre, and a different method of planting—employed 
for the two species—^placed the Ishan at a distinct disadvantage. Boll shedding 
and mummifleation were unusually extensive, apparently as a result of the 
prevalence of major pests; the loss from these causes was from 10 to 17 per cent, 
greater in the case of the Ishans than in that of Ilorin. 

The Ishan strains A. and B. are markedly resistant to leaf curl and jassids, 
and owing to their later flowering, would be less exposed to damage from stainers 
than Ilorin. If the plant bug infestation late in the season was abnormal, it 
seems probable that their yield will more closely approximate that of Ilorin in 
a normal year. 

Ishan A. gave a higher yield than Ishan B., and is more resistant tb leaf 
curl. Ishan E. gave a very poor yield, and is highly susceptible to both leaf curl 
and jassid attack. 
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Kabba is susoeptible to leal curl and jassids* and is so late in its flowinnng that, 
when grown through yams, the bulk of its crop would not ripen before tb.e mid 
of March. The possibility of the production by seed selection of an earlier flower¬ 
ing strain with some resistance to leaf curl and jassids would seem to merit 
attention. 

288. South Africa. Entomological Notes No. 39. (Emgr. 8. Afr.^ July, 1928. 
Abstr. from Eev. App. Ent., xvi., Ser. A., pt. xii., 1928, p. 648.) So far natural 
enemies do not control the cotton bollworms effectively in South Africa. A list 
is given of the parasites and predators recorded, many of which, however, have 
not yet been identified; they include the Braconid, AparUdes diparopais, Lyle, and 
the Pentatomid, Glypaua conspicutts, Westw., attacking the larvfiB of JHparopaia 
caataneat Hmps.; and the Tachinids, Linncemyia longiroairia^ Macq., FamUudwm 
ingena, B.B. Phorocera hlepharida, B.B., and 8tunnia laxa, Curr., attacking the 
larvsB of Heliothia (Chloridea) obaoleta, F. Parasitism of D. caatanea hardly ever 
exceeds 5 to 10 per cent., but that of H. ohsoleta may reach 60 per cent., especially 
late in the season. 

284. West Indies. Cotton Pests and Diseases in St. Kitts-Nbvis. (Abstr. 
from Ept. on the Agr. Dpt. St. Kitts-Nevxa, 1927-28, p. 6.) The Cotton Worm 
{Alabama argillacea) and the Pink Bollworm were the pests chiefly in evidence 
during the season. On the Government Cotton Farm it was found possible to 
keep the former under control with calcium arsenate undiluted with lime. 

The following diseases were also noted during the season: West Indian leaf 
mildew and angular leaf-spot disease. 

285. Author and Subject Index to the Publications on Plant Pathology 

ISSUED BY THE StaTB AGRICULTURAL STATIONS UP TO DECEMBER 1, 1927. By 
J. M. Allen. ( V.S. Dpt. of Agr., Libr. Bibliogr., Contr., 16, pp. 251,1928. Abstr. 
from liev. App. Mycul., vii., pt. ii., 1928, p. 734.) The “ Check List of Publica¬ 
tions of the State Agricultural Experiment Stations on the Subject of Plant 
Pathology, 1876-1920,” issued in 1922, being now exhausted, it was decided to 
publish the present author and subject index covering the publications of the 
same institutions on phytopathology (exclusive of insect pests) up to December 1, 
1927. The subject entries are in a single alphabetical index covering both hosts 
and parasites, and also including certain general and physiological aspects of the 
subject. Most of the series of papers begin about 1887, when the Hatch Act 
grant for State agricultural ex})erimcnt stations came into force. Since 1914 
many technical papers contributed by the stations have been published in the 
Journal of Agricultural Jttesearch, and these are includ(xl in the index, from which 
certain anonymous and popular material has been omitted. 

236. Leaf-Mining Insects. By J. G. Needham, 8. W. Frost, and B. H. Tothill. 
(Williams and Wilkins (k)y., Baltimore, Md. 1928. Abstr. from Ecology, x.. 
No. 1, 1929, p. 167.) The four orders of leaf-miners—Lepidoptera, Colooptera, 
Hymonoptera, and Diptera—are dealt with systematically by families, with 
numerous illustrations. A detailed index of approximately forty-two pages and 
a very complete bibliography add to the value of the book. 

287. Insectes Nuisibles au Cotonntkr a la Guadeloupe. By A. Buffon. 
{Bull, No. 84, 1928, Assoc. Cotonn. Col., p. 600.) 

288. Vebblag van den Piiytopatholoog. (Report of the Phytopathologist.) 
(Versl. Dept. Landbouwprocfst. Surinamt, 1924-27. Paramaribo, 1928. Abstr. 
from Eev. App. Ent., Ser. A., pt. xii., 1928, p. 603.) Cotton in Dutch Guiana is 
constantly attacked by leaf-eating caterpillars, especially Alabama argillacea, Hb., 
which can be controlled by spraying with Paris green, and by Dyadercua spp., 
which are more serious, and against which no really effective measure has been 
found. The numbers of Aphia goasypii, Glov., on cotton are kept down by the 
CoccinoUids, Ceratomegilla (Megilla) maculata, DeG., and Cycloneda aanguinea L. 
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Ml. P«8T COVTBQL PbOBIJEMS ON THE WbST OoAST OF MsXlCO. By A. W. 
Hdmll. {8p. Pub,, California Dpt Agr,, 79,1927. Abftr. from Rev, App, JSnt,, 
xvi., Ser. A., pt. xi., 1928, p. 661.) In a general inveetigation of the pest control 
problems on the West Coast of Mexico, extending over five years, the following 
pests of cotton were noted: Alabama argillacea, Hb., which proved very destructive 
in 1925, but was controlled by calcium arsenate dust; the Salt Marsh Caterpillar 
(Estigmene acraea, Dru.) which was destructive in the Yaqui Valley in 1925, and 
proved very diflfioult to control, since the almost fully grown larvae were resistant 
to arsenicals; various species of Cotton Stainers, including Dysdercus ruficoUis, L., 

D. dbliquus, H.-S., D. concinnua, Stal, and D. ohacuraias, Dist., which caused no 
noticeable damage to cotton. 

240. O Algodao EM Mozambique. (Cotton tn Mozambique). (Diroc. Serv. 
Agr., Lorenzo Marques, Mozambique, 1928. Abslr. from liev. App. Ent., xvi., 
Ser. A., pt. xii., 1928, p. 670.) The principal pests attacking cotton in Mozam¬ 
bique are: Helioihia {Chloridca) dbsohta, F., Eariaft, Diparopsis caatanea, Hmps., 
Cotton Stainers {Dyadercua), .Jassids, and a boring weevil, Apion sp. Control 
measures are discussed. 

241. Poisonous Smoke foe Weevils. (Abstr. from Text. Rcc , xlvi., 549, 1928, 
p. 79.) To the long list of methods for combating the boll weevil, poisonous 
smoke has been added. A pimder mixture is «lroj)ped into the hopper of a smoke 
spraying machine, from which it is led into a fire-box, wh(‘re it ignites and produces 
a heavy, thick smoke. The smoke is then diref‘ti‘d through two pipes projecting 
down alongside the wheels of the machine, which resembles a largo cart, and a 
blast of air scatters the fumes on the plants. The blowers used are chain driven, 
and similar to blowers used for drying crops and for ventilation. When in 
operation, a heavy canvas covering is built around the pipes to keep the liimcs 
from sweeiiing up and overcoming horse and driver. The eanvas also prevents 
the wt^ovils from flying out of danger. The cost of protecting cotton in this 
manner is low, as it averages only 20 e. an acre for materials. Some of the largo 
plantation owners c'Xjieet to adapt the smoke machine to airplane use, so that 
large areas may be sprayed in a short time. 

242. PKBDicTiNO Seeious C'otton Aphis Iniestations. By A. L. Hamner. 
(Abstr. from J. of Eco'ti. Ent., May 21, 1928, p. 7.%.) One season’s results indicate 
that when a cotton aphis inlestation as high as 5 jkt cent, exists at the time 
calcium arsenate dusting for the boll weevil is started, a heavy infestation may 
bo expected if as many as four applications arc made. 

248. Pests of Cotton. Pt. II. Beetles, Aphids, and Flies. By Z. S. 
Rodionov. (In Russian.) {Def. des PlanUa, iv., 6, 1927. Abstr. from Rev, 
App. Ent, xvi., Ser. A., pt. x., 1928, p. 487.) This paper on cotton pests in 
Transcaucasia is supplementary to one previously noticed {(f. Abstr. 87, vol. v., 

E. C.Q. Rev., p. 75). The insects dealt with are: The Elatorids, Ayrioies meticulo- 
8 ( 18 , Cand., Heteroderes hicarinatua, Rcitt., and Cardiophorua sp., the Curculionids, 
Bothynoderes {Stephanophorus) airahus, Cyll., B. puncitventria, Germ., B. nube- 
culoatts, Gyll., Tanymecus {Megamicus) rariegatva, Gebl., var. robaatus Fahr., 
Phacephorua (?) umhratus, Fald., and Otiorrhyiichua faiiaii, Stierk, which are most 
abundant in fields containing weeds; Epirauta erytkroeephala, Pall., the Tene- 
brionids, Tentyria punctipleuris, Reitt., and Daaua pvaillua, F., both of which live 
in the top layer of the soil and may be controlled by pciison baits; the Aphids, 
Trifidaphia pernicioaa, Nevskii, and Aphia goaaypii, Glov., Phorbia {Uylemyia) 
cilicrura, Bond., which caused considerable injury to cotton in 1926, the larvw 
feeding on the seed and cotyledons; and (Ecanthua turanicua, Uv. 

A general account is given of the reaction of cotton to the different pests in 
relation to varying ecological conditions. It is concluded that by a careful study 
VI. 2 14 
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of tiieur bk>lc^ and ooc^ogy miilatia xemediid meMtires mig^t be 
aad the crop increased by SO to 40 per cent. 

^44. Stodiss ok th» Amxbicak Boxxwobm (Chloridea dbsciOa F.) akd m 
CoKTBOL IK 1927 IK THiB Qakdja Rboiok (Teakscaucasia). By V. N. Bekatob. 
(In Russian, with a summary in English.) (Abstr. from Khlop . Dielo , No. 7-8, 
Moscow, 1928, p. 544.) Gives the life history of the pest, and measures for its 
control by trap crops and by dusting with calcium arsenate and Paris green. 

245. Lb Vbb Rose du Coton dans la RI:oion du Lac KaVu. By E. Leplae. 
(Agrr. iUvage Congo beige, ii., 10, 1928. Abstr. from Bev. App. Ent., xvi., Ser. A., 
pt. X., 1928, p. 535.) A short account of the life history, and of cultural and other 
measures recommended to prevent the spread of Pink Bollworm in the Belgian 
Congo, where it has recently been discovered. The Government intends to 
withdraw all sales licences from factories that fail to carry out the disinfection of 
cotton seed by hot air by means of the officially approved apparatus. 

[G/. Abstr. 57S, vol. v., E.C.O. Bev., p. 348.] 

246. The Pink Bollworm Situation. By C. L>lo. {Qirly. Bvll. Miss. PI, Bd,, 
viii.. No. 1,1928. Abstr. from Bev. App. Ent., xvi., Ser. A., pt. xii., 1928, p. 645.) 
A summary is given of the recent developments of the situation with regard to the 
Pink Bollworm {Platyedra goAsypiella, 8aund.) in the United States, The Missis¬ 
sippi quarantine against seed cotton and cotton seed was repealed on account of 
a decision of the United States Supreme Court, but a new quarantine has been 
established owing to the recent discovery of a new infestation, and at present 
no seed cotton or cotUm seed may be shipiied from Texas into Mississippi. 

247. On CoLLECTiNo Experiments with the Pink Bollworm by thb Purplb 
Light Trap. (In Japanese.) By T. Kanbe. {Bept. Ayr. Exp. Sta., Korea, iii.. 
No. 4, Suigen, Korea, 1928. Abstr. from App. Ent., Ser. A., pt. xii., 1928, 
p. 605.) In an exjicriraent in which different light-traps were used, 70*4 per cent, 
of the moths f>f the Pink Bollworm {Platyedra gossyptella, Saund.) were collected 
by a purple light, 17-5 by a white light, 10-3 by a green, and 1*8 by a rod light. 
The moths wore mostly caught betwc'en 1 and 3 a.m., from July to September, 
and on an average 40*2 per cent, were females. 

248. Poisons for Cutworm Baits. By V. Lyle. (Abstr. from J. of Econ. EnU, 
21, 5, 1928, !>. 748.) A comparison of Paris grw'ii with sodium fluosilicate in 
poison baits against the Greasy Cutworm {Agrotis ypsilon) and the Southern Grass- 
worm {Laphygma Jrugiperda). The tests were made in individual salvo boxes 
with about 3(H) worms, and indicate that Paris green is both more rapid and more 
toxic. 

249. Light Traps as Indicators of Cutworm Moth Population. By W. C. 
Cook, {Canad. Ent., lx., 6, 1928. Abstr. from Ber. App. Ent., xvi., Ser. A., 
pt. X., 1928, p. 520.) The author’s conclusions are os follows: This study, while 
admittedly incomplete, demonstrates conclusively that there are limits to the 
use of light traps as indicators of the cutworm moth jiopulation. When a suffi¬ 
ciently large number of catches ai-e averaged, this average will bear a definite 
relation to the moth population. In this piirticular instance, about half os many 
moths are caught in the trap, per hour, as in collecting at flowers nearby. Not 
all the species present are capturini, and probably 10 per cent, of the total would 
escape a permanent trap. The moths do not come to light in proportion to their 
abundance as species. There is a definite gradation from strongly phototropic 
species to those that are negative to light. Further study is needed on this point, 
as light traps ore very widely used as indicators of the relative abundance of 
speoies. 

These short collections arc only fairly reliable for indicating inter-annual 
variations in population, and a permanent trap may bo regarded as much more 
reliable. 
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ttlA. OuTWOBM IimwTlOATioiis FoixowiNO TH® OvBRFLOw. By J, M. Langiton. 
(Qrdrly* BuU, Miss^ PI, Bd,, vxii., No. 1, 1928. Abetr. from Rev, App, Ent,, xvi., 
Ser. A., pt. zU., 1928, p. 645.) Cutworms are usually abundant in Mississippi 
after the floods, and observations were therefore oarried out to obtain informa* 
tion on the effect of the overflow on thfm and on their natural enemies. The 
conclusion was arrived at that cutworms cannot survive submergence for more 
than a week, since the second rise of the river in June and July caused the de¬ 
struction of heavy infestations, even in fmc case where the cotton was not killed 
by the water. The most abundant species of cutworms were Agrotia ypailon, Rott. 
(greasy cutworm), causing severe damage to cotton, L frugiperda, injuring cotton 
occasionally, and Prodenia ornithogalli, Guen. (cotton bc>U cutworm), causing 
comparatively little damage. Both Hymenopterous and Tachinid parasites were 
present, but the rate of parasitism was less than IJ per cent, as compared with 
67’8 per cent, in the unflooded parts of the State. 

251. The Inefficacy of a Single ArrurATioN of Soap as a ControIi 
Measttke against Thrips fiaws Schr. on Cotton. By V. V. Yakhontov. 
(In Russian). {Khlop, Dido., vii., 5-6. Moscow, 1028. Abstr. from Rav. App. 
Ent., xvi., Ser. A., pt. xii., 1928, p. 660.) A single application of soap solution 
(about 1 lb. to 6 gals, water) is sufficient to kill Thrij^sflavus Schr. on cotton, but 
unless all the surrounding grasses and w<'cds arc included in the application, the 
cotton will soon become re-infested by larvae and ewlults. 

252. A Mite of the Subgents Epitetranychus, l^achcr, as a Pest of Cotton 
IN Turkestan. By Y. A. Piontkovski. (In Russian). {Khlophn^oye Dido, 
vii., 5-6, Moscow, 1928. Abstr. from Rev. App. Ent., xvi., Ser. A., pt. xii., 1928, 
p. 668.) The mite tliat attacks cotton in Turkestan and has previously been 
recorded as Tdranychua Ularius, L., is an undcscribed species of the sub/enus 
Epiteiranychvs. Detailed descriptions of the female, the larva, and the egg are 
given. The duration of attack is from the end of June to the beginning of 
October. Spraying with a sttlutiou of wheat-flour j>astc or with 1-lb. soap to 9 
gals, water, when the cotton plants arc in full bloom, h}is proved the most satis¬ 
factory control measure. Tlic mites arc attacked by the adults and the larvae of 
Stethorus punctillnm, Ws., and Rtoloihtips scxnmculatus, Perg., and the larvae of 
Fdtiella {Arthrocnodax) tetranychi, Riibs., Triphleps nigra, Wolff, and Anthocoria 
curaitana, Fall. 

258. India. Cotton Pests. (Abstr. from Sci. Rpts. of the Agr. Rea. Inst., Puaa, 
1927-28, p. 72.) From the report of the Imperial Enlomologist we loam that 
cotton shoots w^ere badly affected by Parudococais rorymhatus, Gr., which was 
parasitized by Giionidea perapicax, Dyar. This parasite was bred also from 
Monophlebua octocuvdata, Gr. 

The study of the habits and life-history of the Braconid ('! LoxcH-ephalussp.), 
which is parasitic on adult weevils of Myllocerns M^pudulatvs var. macvloaus, 
Fst., was continued. Several efforts wore made to get the weevils parasitized in 
captivity, but they all proved fruitless, for the reason that when male adult 
parasites emerged in the cage, there were no females, and vice versa. At laet, 
in March, 1928, two females and one male emerged within three days’ interval of 
each other, and all these were liberated in a cage which contained weevils that 
had long been in captivity. For some unaccountable reason the parawites died 
within two days, but on dissecting the weevils primary larvae of the j»arasite 
were found in two of them. The new facts brought to light during the year 
under report are: 

1. The adult parasites are active at Pusa till early April, and do not disappear 
after the first week of February, as hitherto believed. 

2. In early stages the parasitic larva is very different in ap|>carance to the 
lams of the later stages. 
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8. A naAxly Ml-grawn larra exhibits two patis ol peculiar |not»ber<- 

ances, which are not usually found in other Hymenopterous larvw. 

854. Sbxual Ck>LOt7B Vabiatiob in HelioUhis cbsoleta. Fab. By C. F. Smith and 
N. Allen. (Abstr. from «/. Econ, Ent., 21, 4, 1928, p. 633.) It is considered 
that colour variations of Heliothis obsoltUt Fab., hitherto treated as varietal 
characters, are probably specific sexual characters. In numerous dissection 
records and oviposition observations made at Baton Rouge, Louisiana, in the 
autumn of 1926 and 1927, it was found that all individuals formerly considered 
as belonging to the variety ochracea Ckill. wore females, and those of the variety 
umbroaa Grote were males. 

855. Asiatic Locust {Locnsta migratoria, L.). Various Russian papers dealing 
with experiments for the control of this pest are abstracted in the Rev, of Applied 
Entomology, xvi., Ser. A., pt. xii., 1928, pp. 6fi9 665. 

856. Uganda. Tsetse-Fly Control. (Abstr. from Trap, Life, 282,1928, p. 23.) 
To combat tsetse-fly in Uganda, smoke-houses have been erected for the reception 
of motor traffic passmg from fly-belts into fly-free areas. Tsetse has a proclivity 
for “ attacking ” motor-cars, clinging to the chassis, and so travelling many miles 
from infested belts into clean country. Each smoke-house has accommodation 
for a loaded tliree-ton lorry, the vehicles being fumigated by smoke generated 
from damp grass and weeds burned in a portable forge. 

867. Cotton Diseases in Mississippi and tueir Control. By D. C. Neal. 
{Bull, No. 248, Miss. Agr. Exp. Sta., 1928.) The following is the summary given 
of the various diseas(‘s and the control measures advocated: 

Cotton Wilt .—Plant wilt-resistant \arietie8. IIso balanced fertilizers. 
Maintiun adequate organic content in soil. 

Rust .—Use potash fertilizers. Add humus to the soil. Drain wet land. 
Anihracnose ,—Select disease-free seed. Use resistant varieties. Rotate crops. 
Bacterial Blight .—Select disease-free seed. Rotate crops. 

Fertilize plants liberally. Cultivate at irequent intervals. 

Minor Boll-Rots .—Rotate crops. Reduce injuries to bolls by such agencies 
os angular leaf-spot, anthracnoso, and insects. 

258. Administration Report of the Govt. Mycoi-ogist. Coimbatore, for 
1926-27. By S. Sundararaman. (Rpt. Dpt. of Agr., Madras Presidency, 1926-27. 
Abstr. from Rev. App. Mycd., viii., pt. i, 1929, p. 17.) A new Vermicularia 
disease of cotton was studied on the Uppam and 11.25 varietias—the only ones 
affected. The fungus first appeared on the seedlings causing spots on the cotyle¬ 
dons and, in some east*, a conilition resembling sore-shin of the stems. About 
20 per cent, of the seedlings were killed by the disease in one field. A mild attack 
occurred later on the bolls. {Seedlings of the above-mentioned varieties, sown 
in pots containing soil infected by the Vermicularia, contracted the disease and 
died, while the Karuugaimi and Cambodia varieties remained healthy under 
identical conditions. 

859. The Infi.uence of Moisture and Temperature on Cotton Rootrot. 
By J. J. Taubonhaus and B. F. Dana. (Abstr. from Bull. 386, Texas Agr. Exp. 
Sta., 1928.) From the summary we extract the following: “ Throe climatic 
factors, rainfall, air humidity, and temj/crature, have been studied to determine 
the influence of each on the rootrot disease. Of the three factors, rainfall is out¬ 
standing in its importance. Humidity is soon to have no direct influence. Tem¬ 
perature for the crop-producing portion of the season is seen to be favourable to 
the development of the disease. Toward the end of (he groining season, lowered 
temperatures reduce rootrot severity in spite of favourable moisture. 

“ A further analysis of the data reveals that an adequate supply of moisture 
at the early part of the season favours development of the disease regardless of 
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tha fainfall additions. In mid-season, howerer, there usually occurs a drought 
pedod which checks rootrot, and in three out of the five years under study, spread 
of the disease was completely stopped for a considerable period. 

** Favourable temperature for rootrot is seen to occur during the crop-pro¬ 
ducing portion of the season; that is, the temperature is favourable for develop¬ 
ment of the disease to a high degree of severity. Tn September and October, 
however, lowered temperatures become the limiting factor and cause a sharp 
reduction, but this chock in the disease comes so late in the sea- - is to be of 
little economic importance, since plants dying at this t me have already produced 
a crop which is not greatly injured by such delaja^d dtath of the plant.” 

260. Rootbot in Texas Fields. Decline in Cotton Y^lld. By J. A. Todd. 
(Abstr. from Man, Omrd, Coml,, February 14, 1929.) It is stated that rootrot 
is becoming a very serious matter in I’cxas, and the (lovernmcnl have recently 
begun a thorough scientific survey f)f the whole position, in tlie hope of finding 
out the causes of the damage and what can be done to remedy it. 

261. The Action of Suli’uur as a Fungicide and as an Insecticide. Pt. I. 
By W. Goodwin and H. Martin. ( inn. App. Biol.y xv., 4, 1928, p. 623.) It is 
shown that tho volatile agent is sulphui only. 

262. The Quantitative Study of Soil Fungi. By W. B. Brierl^y r/ al, (From 
the Proc. and Papers of the First Irdemat. Cong, of tioil Sci.^ 1927, vol. in Received 
from the Dept, of Mycol., Roihamsted Experiment Station.) This summary deals 
only with the quantitative toehniquo of mass extraction, and the following chief 
factors are considered seriatim: Sampling, Suspension, Disintegration, Dilution, 
Plating, Incubation, Enumeration. 

268. The Parasitism of Phizoetonia Bataticola (Taub) Buti.er, and othek 
Fungi. By W. Small. {Trop. Agricultunsf, Ixxi., 4, 192H, p. 215.) 

264. With n*fcrenco to the much-discussed question as to whether lihizodonia 
batatic)la is a cause of root disease in phints, several papers by Dr. W. SmaU and 
l^rofesRor Briton-Jones have appeared iii Trop. Agriailiine, vol. v.. Nos. 4, 6, 10, 
and 12, 1928. 

266. Cotton Leaf-spot Disease. Description. By G. H. Jones. {Ann. Bot, 
1928, 42, 935-47.) The symptoms of an Altemaria disease of the cotton plant are 
described, the entry of the causal fungus into tho host is followed, and tho inter 
cellular path of tho invading hyi)hac traced. The etiology of the* shape, position, 
and time of incidence of the* disease le.sious is discussed in some detail. Tho causal 
fungus, Altemaria macrospura, Zimmenu., is described and figured. The varied 
effects of the causal organism are described and correlated with the physiology 
of the host. From a short study of the ecology of tlie disease it is concluded that 
it is not ordinarity important, though it may i)ossibly prove to be so imdcr very 
humid conditions. 

266. Son. Temperature Studies with CoTTf>N. 111. Relation of Soil Tem¬ 
perature AND Soil Moisture to the Soreshin Disease of Cotton. By M. N. 
Walker. (Bull. 197, Univ. of Flor. Agr. Exp. Station, Gainsville, Florida, 1928.) 
During favourable weather tho soresliin or Rliizoctonia disease of cotton may 
necessitate wholesale rcjilanting by reducing germination and by killing young 
plants. Tho optimum temjioratiire range for killmg Ii(‘s between iT C. and 23° C. 
No minimum temperature for killing was determined, as cotton failed to ger¬ 
minate below 15° C. Tho maximum temperature at which killing took place 
was 34° C. There ap|>cared to bo a valuation m tho amount of killing duo to 
variation in the rate of germination of different lots and varioti(‘8 of cotton seed. 

The fungus grow best in culture between 27° C. and 29° C. No growth took 
place above 38° C., and this appears to be the maximum temperature at which 
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growth can take place. The minimum temperature for growth liee between T* 0. 
and 11° C. 

Practically all soil moistures at which cotton would germinate and grow 
were sufiicient to allow RhizocUmia to attack cotton plants, providing the soil 
temperatures are favourable to the fungus. 

It would appear that there are several strains of RhizocUmia soiani, all of 
which are not capable of attacking cotton with equal severity. 

[Cf> Abstract 418, vol. v., p. 270.] 

267. CoNSEiL InternAT io nal Sri extifique Aoricole. Resolutions AnoPTiBS 
A LA PREMl^;RE iSession, 7 TO 12 NovEMBRE, 1927. {hit. Inst. oJAgr,, Rome^ 1928. 
Abstr. from Rev. App. Ent.., xvi., Sor. A., pt. xii., 1928, p. C50.) The Commission 
for Plant Pests and Diseases adopted resolutions calling attention to the necessity 
for the official control on similar lines in all countries of the chemical composition 
of insecticides, etc., and for tests of their efficiency; for a collection of the literature 
on the subject of plant protection for international use; for the unification of 
measures concerning the importation of plants; and for an index of all institutions 
for the protectiem of plants, of the work they are doing, anrl of the scientific 
personnel at< ached to tlu‘in. Tiie resolutions adopted by the sections dealing 
with cotton jx'sts {Aidhonoynm grandi.% BoJi., and Platyedra [Periinophora^ 
goasypiella, Saund.) and locusts are also given. 

CUEML^TRY AND PHYSKIS IN THEIR APPLICATION TO 
COTTON PROBLEMS. 

268. Cotton. Moisture Content Determination. By J. F. Morrissey. 
{Text. Il'ori1928, 73. Abstr. from J. of Text. Inst., xx., 1,1920, A. 42.) A simple 
method is described for rough detenninat ion tif moisture content. Samples of 
the cotton arc^ toatc'd by placing in a box with a recording hygrometer. The 
applicatifui of the t(‘Ht at various stages in the procc'ss of manufacture is discussed. 
260. Cottov. Moisture Content Determination. By W. Watson. {Text, 
World, 73, 1928. Abstr. from J. of Text. Inst., xx., 1, 1920, A. 42.) The results 
of determinations of excess moisture in cotton as received, and its elimination 
in the op(*ning processes are discussed. The adoption of a moisture regain 
standard of about per cent., and a nett weight basis for buying are advocated. 

270. Raw Cotton: I'iNENESS and Tensile St REN UTU. By 0. Roohrich. {Rev. 
Text., 1928,26. Abstr. from J. of Text. Inst., xix., 10, 1928, A. 317.) An acconnk 
is given of the study of the fineness of cotton, and the Calvort-Summers method of 
measuring the diamc'ter of the hair is descril)ed. The significance and calculation 
of the coofiicient of matur«ttion are explained. Tlic method involves determina¬ 
tions of the weight and surface of substance. Various methods for determining 
tensile strtmgth are reviewc'd, and a method baaed on tluiso of O'Neill and Yves 
Henry is described in detail. One cm. of cotton hair is held between the clips 
and coimected to a float in a vcsscjI containing suitable liquid. The ajiparatus 
is fitted in a three-way cock in such a way that level of the liquid may be raised 
or lowered by adjusting this lap alone. The float is graduated in millimetres so 
that the height of liquid may be rt‘ad oil at the pomt of rupture. A formula is 
given for calculating tlio resistance to rupture in terras of length, diameter, and 
coefficient of maturation. The results calculated by means of this formula show 
good agreement with those obtained by direct measurements. From the tests 
described it is possible to estimate the tccjhnieal value of the raw cotton. A few 
examples are given showing the counts po.ssible. 

271. Raw Cotton. Staple Testing. By O. Roelirich. {Rev. Text,, 1928, 26. 
Abstr. from J. of Text. Inst., xx., 1, 1929, A. 42.) The use of the Baer apparatus 
and the construction of diagrams are described. Tables of results obtained for 
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Yftnoui types of cotton are giv^. Determinations of the arithmetic moan> 
oommeroial length, coefficient of homogeneity, coefficient of ** Hatnoss ** {paiier) 
and the practical mean are explained. 

172. Th* Effect of Heat on Cotton. By A. H. Tiltman and B. D. Porritt 
(India-Mvbber Jour.^ 76, 7, p. 9. Abstr. from Trop. Agriculture, v., 12, 1928, 
p. 328.) Cotton plays an important part in the construction of many rubber 
goods, and the properties of such articles as pneumatic tyres are largely influenced 
by the properties of the cotton fibre they contain. Heat is known to affect the 
properties of cotton fibre. Thus, when heated for tweho hours at 70° C., it 
loses tensile strength and becomes brittle and less elastic. It will, however, 
on exposure to moisture and air, regain its normal properties. Heating in the 
presence of traces of strong acids causes decomposition of the cellulose. The 
manufacturing process of rubber material containing cotton includes vulcanira- 
tion, which necessitates strong heating. The addition of sulphur and other 
chemicals to the rubbiT may produce traces of strong acids. It will bo seen, 
therefore, that although the initial fabric may be of suitable strength and elas¬ 
ticity, the severe treatment it undergoes may change both its physical and 
chemical properties. A study of cotton fibre from this point of view showed that 
heating to above 120° C. caustnl a permanent loss of strength, and at 240° C. 
almost total decomposition occurred. The detrimental effect of the heating is 
due partly to the action of ox 3 'gen, and the loss of strength is redu(‘ed by the 
exclusion of air. Application of heat alone appears to affect only the breaking 
point, and not the elasticity of the fibre. 

278. Cotton Haik. Strength Measurement. By E. E. Chandler. {Text. 
World, 74, 1028. Abstr. from Siimm. of Curr. Lit., viii., 27, 1929, L. 65.) A 
quick method for determining the strength of cotton hairs is described. It 
consists essentially in preparmg a milligram bundle of fibres by combing so that 
the fibres are parallel and their ends fairly even. The comix'd bunch is then 
wrapped with a 20’s sewing thread on a machine consistmg of an iron stand which 
8upp(irts a wrapping head and scale. Bundh'S of fibres are tied with the two ends 
of a thread, and are then w'ound from both ends until the tlireada approach within 
inch of each other. A scale reading is taken, the wrap]>mg is continued for ten 
turns, and the scale is re«wl again. The dittertnec gives approximately ten timi's 
the circumforence of the bmidle of hairs. The wrapping is continued until the 
threads are abfnit of an inch apart, when the direction is reversed so that the 
wrapping moves from the centre to the ends of the bundle. At the point at 
which the thrcaci moves toward the centre again, the thread is cut close to the 
bundle and the bundle is placed in the special jaws of an ordinary skem-breaking 
machine. The machine is operalt'd as for a skein of yam break; the break 
should occur with a snap, and <if ter a proper break the ends appear even. Experi¬ 
ments have shown that the method may bo satisfactorily used in comparing 
different cottons. 

874. Oil-Sprayed Cotton. Dyeing 1’roperties. By A. H. Grimshaw. 
{Text. World, 1928, 74, 1656-6. Abstr. from Summ. of Curr. Lit., viii., 24, 1928. 
K. 187.) Dyeing tests on raw cotton sprayed with cmuLsifiablo mineral oil, and 
on yarns manufactured from oil-sprayed cotton have shown that the direct, vat, 
and sulphur dyes with w hich the tests were made penetrated the cotton uniformly 
and completely. 

276. Cotton Yarns. ErFEcr of Twist. By A. A. Mercier and C. \\\ Schoffstall, 
{Bur. of Standards J. Res., 1928, 1, 733-50. Abstr. from Surnm. of Curr. Lit., 
viii., 25, 1928, G. 93.) Seven counts of combed yams from Ij'^-inch staple 
middling grade cotton, and five counts of carded yarns from l inch staple middling 
grade ootton were spun, using single and double roving bystems, in the Bureau of 
Standards experimental ootton mill. Different twist factors were used for each 
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yam. Maaeurementfi were made of strength, diameter, angle of twist, and oon- 
traction, and the results axe ooixelated graphically with respect to the twist 
multiplier. A comparison of the cuires obtained by plotting the twist multiplier 
against the skein and single thread>breaking strengths shows that the maximum 
strength for skein breaks was reached with a twist multiplier of 4*26, whereas for 
the single thread method the maximum breaking strength was reached with a 
twist multiplier of about 6*25. This may be partly explained by considering that 
the single thread result represents an average of a number of tests including high, 
low, and medium breaks, whereas the skein test is an average of the medium 
and low breaks. At best, the skein tests grade samples in the same quantitative 
order as a single thread test. It was observed that yam of the twist multiplier 
which would give maximum strength as indicated by the skein method had leas 
tendency to kink. The strength tests by the skein method indicate the benefit 
obtained by using a double roving instead of a single rov^ing organization. Using 
low twist multipliers the advantage gained is as high as 15 lbs. in some instancoa. 
The single thread tests indicate that little, it any, advantage is gained for high 
twist yams. The figures also show that the strength of a yarn increases with twist 
up to a certain point, then decreases as further twist is added. As twist is added 
within certain limits, the yam diameter deercjises. When increasing from a 
twist multiplier of 3 to one of 4*75, using the same roving, the draft had to be 
increased from 9*25 to 9*75 to correct the contraction in length of the yam and 
maintain n constant twist. Two charts, one for determining turns per inch in a 
yam, when count of yarn and twist multiplier are known, and the otlier for 
determining production in yards per minuti* or hour wlicn spindle speed and turns 
per inch arc known, arc pro\ ided, aiKl the us(‘ of the data and charts in the mill is 
discussed. 

276. The Digestibility and Feeding Value of Bulrush Millet {Pennisetum 
Typhoideum), By K. T. Hainan. (From the J. of Agr. Pri., xviii., pt. iv., 1928, 
p. 639.) A report on an inA^estigation into the value ft)r poultry fc'cding of bulrush 
millet grown in Nyasaland, undertjik<*n by the Poultry Nutrition Section of the 
Animal Nutrition Institute, Cambridge. The author stales that the grain was 
eagerly consumed by both adult and young poultry, and w^hen it was mixed with 
other grains the birds sliowed a distinct jirefercnce for tlio millet. In the digesti¬ 
bility trials, the millet formed the sole diet; the nxtion was eagerly consumed by 
the birds, which at the end of the trial were in a good tlinviiig condition. Bulrush 
millet, on a digestibility and composition basis, appears to approximate in feeding 
value to Little .Toss wheat. 

(It is hoped that as a rc'sult of tlie publicity given to these trials, a demand for 
millet for inclusion in poultry food will arise, which may enable this grain to be 
exported at a profit from the Colonics in Fasti*rn Africa, where it would form a 
valuable rotation crop in the areas suitable for cotton.—E d.) 

277. Fattening Mutton Sheep. Kaw Cotton Seed as a Sustaining Feed in 
Drought Areas. By A. P. L. (Abstr. from Natal Mercury^ November 21,1928.) 
Costing about £3 per ton, ra w cotton seed lias been proA^ed to bo lioth an economical 
and a wonderful feed for fattening slaughter cattle, and also for sheep. It 
averages about £2 cheajior than mealies, is not attacked by any devastating insect 
pests, and is easily stored, ncoosbitating only a covering that is sufficient to keep 
moisture from it. 

278. The Utiuzation of Cotton Burs. {Jour, of Amer. Soc. Agron, 20, 1095, 
1102. Abstr. from Trop. Agriculture, vi., 1, 1929, p. 26.) As the burs contain 
only 2 per cent, of fut, 7 per cent, of protein, and 45 jmt cent, of crude fibre, it is 
somewhat difficult to find a use for them. The cotton-seed hull bran obtained 
during the manufacture of cotton-seed oil, however, gave more promising results, 
and it looks as if it might find a commercial outlet as a source of furfural. 
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MISCELLANEOUS, 

J579. WoBLD Motoe Transpobt CJokqeess, 1927 (Repobt of). This report, a 
copy of which has recently been received, should be read by all who are interested 
in the progress of motor transport, which can do so much to open up districts 
which for financial or other reasons are inaccessible to railways. Among the 
subjects for discussion at the Congress were the following; “ The Development 
of Motor Vehicles Suitable for Service on Bad Roads and for (Voss-Country 
Use”; ‘'The Necessity for Co-operation between R(.ad and Rail Transport”; 
“ Motor Transport as an Instrument of Development of World Resources.” 

280. Skinner’s Cotton Trade Directory op the World, 1928-29. (London, 
Manchester, Bradford, New York, Montreal. 30s. net.) This is the sixth issue 
of this volume, and it is difficult to find frt'sh words of praise every year for this 
invaluable work of reference. The thumb-holes, by wliose aid easy reference is 
made to the various sections, are labeUed: Contents, Advertisers, Exporters, 
Merchants and Brokers, Waste Merchants, Spinners and Manufacturers—Croat 
Britain, including a List of Directors, etc., United States, Germany, France, Italy, 
China, Japan, Other Countries—^Yams, Piece Goods, Fabrics, Artificial Silk, Mill 
Supplies, Textile Machinery, Electrical, Chemicals. 

Since the previous edition was published, very substantial efforts have been 
made to still further augment the information contained in the volume. The 
result has been that in the customary revision of all tlic d('tails a large number 
of names have been added and valuable additions have also bt‘cn made to the 
particulars previously published. This book is absolutely indispensable to all 
in any way engaged in the cotton trade. 

281. The Imperial College or Tropical Aortcultttre. From the Principal’s 
Report for 1927-2S wc learn tliat the Milner Hostel and the C‘ollcge Dining Hall 
were eomi)Ieted during the year. The Hostel has accommodathm for thirty-two 
students, and the question of the provision of more accommodation by con¬ 
structing the other wing of the Hosti*I building will soon have to b(‘ cemsidcred. 
The Power Station and the new building for the Low Temperaiuro Research 
and Cold Storage jilaiit were also completed during the year, and sanction was 
obtained to proceed with the construction of the new Chemical Block. 

The Report records further progress m all departments, and contains a list 
of the papers published during the year, and the journals in which they have 
appeared. 

282. The Imperial College of Tropical AGRiruLTirRE (Trinidad). By C. Y. 
Shephard. (Abstr. from Prop. Agriculiure, v., 10, 1928.) Deals with the history 
and development of the O)llego. 

283. Cotton Research Station, Trinidad. Geneti(\s Department. By 
S. C. Harland. (Abstr. from Trap. Agriculture^ v., 12, 1928, p. 303.) An intorost- 
ing description of the (frenetics Department and of the work that is being carried 
out there. 

284. The Liverpool Cotton Association. Cheaper than New York. By 
A. C. Nickson. {The Commercial Annual Review, 1928, Manchester, p. 7.) 

285. Manchester’s Cotton Trade. (Abstr. from The (Joml. Ann. Rev., 1928, 
Manchester.) An interesting article on the subject given under the following 
heads: Keeping do^n Costs; Waste and no Waste; Spinning and Weaving. 

286. The Cotton Trade in 1928. (Abstr. from the Text. Rec., xlvi., 580, 1929, 
p. 31.) A review of the Lancashire cotton trade in 1928. Statistics r)f exports 
of cotton yam and cotton cloth are given, and the question of prices and the 
benefits to be derived from amalgamation of spinning companies are discussed. 
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887. Tbb Post-War Bbpeission in raa Cotton Industry. By H. CUy. 
(Abstr. from J, of Text. Inst, xix., 18. 1928, p. 323.) Deals with wstriotive 
polioiee and their results; the financial situation, and the problems facing the 
industry. 

888 . Research for a Cotton Trade Policy. By E. E. Canney. (Text, Bee., 
xlvi., 648, 1028, p. 39.) 

889. The Extension of the Leeds University Textile Department. (Abstr. 
from Text. Hec,, xlvi., 648. 1928, p. 65.) A description of the new wing which 
has been added to the Textile Department of the University through the generosity 
of the Clothworkers Company. 

290. The Increasing Importance of Technical Education to the Cotton 
Industry, By R. Ijees. (J. of Text. Inst., xix., 11, 1928, p. 253.) 

291. TRoncAL Hygiene. The London School of Hygiene and Tropical Medicine 
(University of London) have sent ua a notice of thoir lecture courses for non¬ 
medical men and women proceeding to the Tropics. One course of nine lectures 
will be given from April 24 to May 9. Full partit'ulars and a synopsis of the 
lectures can be obtained from the Secretary, Malet Stret't, W.C. 1. 

292. Wo regret to learn from the (Tontral Cotton Committee, Moscow, that on 
January 17 the di'ath occurred at Moscow of Dr. G. S. Zaitzov of the Turkestan 
Plant Breeding Station. 

JVom 1014 Dr. Zaitzev devoted himself to serious and large scaled genetical, 
botanical, and brtKxling work in cotton, occupying the position of Chief of the 
Division of Plant Breeding of the Golodnostepskay Agricultural Experiment 
Station till 1919. In that year he was appointed Dirt'ctor of the Turkestan Plant 
Breeding Station. Tliis prxs it ion he oeeupied unti I his dent h, which has terminated 
a life full of scientific achievement in connection with the cotton plant. Dr. 
Zaitzev also licld the appointments of Cotton Specialist in the U.S.S.R. Institute 
of Applied Botany, Liuiingrad. and J*r()fe8Sor of Cotton (Growing at the Agricultural 
College, Central Asia State University, Tashkent. With his death the Soviet 
Union and the whole world have lost a distinguished geneticist and plant-breeder 
of genial character. 


ADDENDUM. 

Plant Diseases. By F. T. Brooks. (Pubd, by the Oxford Univ. Press. 
London. Humphrey Milford. 1928. Price 21&.) Wo have rcnjently received 
a copy of this hook, which is a clear and easily understood compendium of the 
diseases that attack cultivated and other plants, with good references to a great 
deal of htorature. The diseases themselves are dealt with in systematic order, 
and under each one the generic and specific characters are given, with a short 
account of the ‘ymptoms and of the usual treatment. This method renders the 
book especially useful to students, while at the same time it calls attention to 
the yet young and comparatively undeveloped condition of the study of plant 
pathologj^ and to the great advances that have yet to bo made. The last 
chapter gives a most useful account of the methods of preparing and using the 
various fungicides. 


CORRECTION. 

W. Youngman s article in E.C.O.R., v., p. 35. 

In the January number, on p. 43, editorial note, the bracket “ Range of 
Rainfall should cover the word total ” us well as the months actually covered. 



PUBLICATIONS RECEIVED 


Wi have to acknowledge the receipt of the following publications for the Library. 

Edeit, T., and Maskbll, E. J.: The Influence of Soil Heterogeneity (ni the Growth 
and Yield of Sttcceasive Crops. (J. Agr, Sci,, xviii,, pt. ii., April, 1928.) 

From the DepL of Mycology^ Bothansted Experimental Station. 

BbistoL'IIoach, B. M.: The Present Position of our Knowledge of the Diatfibution 
and Functions of Algce in the Soil. 

Hendeesok-Smeth, J. : The Transmission of Potato Mosaic to Tomato. 

Stoughton, R. H.: A Method of Maintaining CotfMant Humiddy in Closed 
Chambers. 

From the Welsh Plant Breeding Station. 

Fagan, T. W. et ah The Effect of Nitrate of Soda on the Yield and Chemical Com- 
position of a Simple Seeds Mixture in the First Harvest Year. 

From the Dept, of Agriculture^ Mysore. 

Kunhi Kannan, K. : The Large Citrus Borer of South India. 

From the Dept, of Agriculture^ Nyasaland, 

Butler, E. J. : Report on Some Diseases of Tea and Tobacco in Nyasaland. 

Smeb, C. : The Tea Mosquito Bug in Nyasaland. 

From the Dept, of Agriculture, South Africa. 

Turpin, H. W. : Insurance against Drought. 



PERSONAL NOTES 


W« maoh regret to have to announce the death at Stockport in Becember last 
of Mr. John C. Atkins. Mr. Atkins represented the Oldham Chamber of Commerce 
on the Council of the Corporation. 

We offer our congratulations to Sir Gerald Hurst on receiving the honour of 
knighthood for political and public services. Sir Gerald Hurst is Member of 
Parliament for the Moss Side Division of Manchester, and is also a member of the 
Council of the Corporation. 

We also offer our congratulations to Sir William Thompson on receiving the 
honour of knighthood. Sir William Thompson, as President of the Manchester 
Chamber of Commerce during 1928, represented that body on the Council of the 
Corporation. 

Wo are delighted U) record that a baronetcy has been conferred on Mr. Eckstein, 
Chairman of the Sudan Plantations Syndicate from its inception up to last year. 
Mr. Eckstein has laboured without stint on behalf of this groat undertaking, and 
the benefits he has conferred on the people of the Sudan are of the most far- 
reaching nature. 

OFFICERS ON LEAVE. 


When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cc»tton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would bo so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of g(‘tting into touch with these officers themselves, and of giving 
the latter the ojjportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, i^ould call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the colonies. 

At the date of writing, the following officers are on leave in England from 
cotton-growing countries: 


Gold Coast 

»» »* 

» j) 

Ken> a Colony 

>f »» 


Mr. R. H. Bunting. 
Mr. J. C. Muir. 

Mr. A. W. Paterson. 
Mr. C. G. Bishop. 
Mr. W. G. Lockie. 


Nigeria .. 


Mr. W. L. Watt. 

Mr. A. dc K. Frampton. 
Mr. K. T. Hartley. 

Mr. J. P. Walters. 

Mr. E. M. L. Watson. 
Mr. L. C. Edwards. 

Mr. R. T. Wickham. 


Tanganyika 
Uganda 

The following officers of the Corporation’s staff abroad are on leave, or will 
shortly be arriving in this country: 

Nigeria .. .. . .. .. iMr. Ci. Browne. 

Nyasaland .. .. .. AL*. J. V. Lochrie. 

„ .. . .. Mr. C. B. R. King. 

South Africa.Mr. F. S. Parsons. 


l*nuted In Great Bntaiu by HUUng and Suns Ltd., Quildford and keboi 
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THE EIGHTH ANNUAL REPORT OF THE 
CORPORATION 

In presenting the Report to the Administrative Council at the Eighth 
Annual Meeting held on June 3, the Chairman of the Council, Mr. 
B. H. Jackson, gave a brief summary of the principal matters dealt 
with, as follows: 

“ Prior to the submission of the Report to the General Meeting, 
I should like to run through the principal matters with which it deals 
before formally moving its adoption. 

“ Turning first of all to the table of crops presented at the end 
of the Report, it will be seen that the total output unfortunately 
shows practically no increase on that of 1926-27. This fact, however, 
should not, I venture to think, be regarded with too much misgiving. 
The general decline in crops experienced in 1926-27 was probably 
due more than anything else to the marked drop in prices that year, 
which caused considerably smaller areas to bo planted. This effect 
naturally continues to be felt, though to a decreased extent, in certain 
of the more important cotton-growing parts of the Empire. In 
addition, the season 1927-28 was, unfortunately, by no means too 
favourable from the climatic standpoint. If, however, we look 
ahead to the season 1928-29, there is good ground for satisfaction. 
We all know that estimates of crops are by no means always fulfilled; 
but if the final figures confirm those estimates which have already 
been received, a gratifying increase will be observed next year. For 
example, the Sudan is estimated to produce roughly 163,000 bales 
against 126,000 bales last year, and Uganda 190,000 bales against 
138,000 last year, while in Nigeria the output will also probably 
show an increase of perhaps 30 per cent. 

“ Turning now to the chief countries dealt with in the Report: 
as regards India, the item which will probably be of greatest interest 
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to Luaeasbire is the steady increase in the oatput of cotton of | Wh 
staple and over. Experimental work caraed out and assisted bj 
the Indian Central Cotton Committee is thus having its effect on 
improving the quality and staple of a considerable proportion of 
Indian cotton. 

“ In South Africa and in Southern Ehodesia we are continuing 
our experimental work with a view to producing a type of cotton 
which shall bo suitable to the local climatic conditions and resistant 
to the prevailing pests. So far as the Low Veldt is concerned, I do not 
think it is too much to say that this work of breeding a new type 
of cotton which should be specially resistant to the jassid pest has 
materially changed the attitude of the local farmers towards cotton 
growing. Two years ago they were on the point of giving it up 
altogether; this year it has been found impossible to supply them 
with all the seed they want. In this connection it is gratifying to 
be able to toll you that at our Executive Committee this morning 
a resolution was reported from one of the English cotton-growing 
companies with properties in Swaziland expressing the thanks of 
their directors to the Corporation and to their South African staff 
for the work they were doing and the benefits which the company 
had derived from it in the supply of jassid-resistant seed. 

In Ehodesia also, when our staff began work at the plant¬ 
breeding station at Gatooma, they practically set to work to restart 
the cotton-growing industry altogether, beginning, as in South Africa, 
with an attempt to produce a type of seed suited to the existing 
conditions. These types have been raised and are being multiplied 
with success. They are not yet available in commercial quantities, 
but the multiplication plots are reported to have done remarkably 
well in a none too favourable season, and the ultimate development 
of a prosperous cotton-growing industry within the next two years 
is expected with confidence, not only by the Corporation’s staff, but 
by all the farmers who have had experience of the new varieties. 

“ In the Sudan the output of Sakel cotton from the Gezira has 
shown a marked recovery from the figure of 1926-27, and though 
the larger output is derived from an increased area under irrigation, 
there is also a slightly higher yield per acre. The Government 
continue to do their utmost in the development of rain-grown cotton 
in the Southern Sudan, and after carrying out experimental work 
in many parts, they have decided to concentrate on the Nuba 
Mountains, Mongalla, Bahr el Ghazal, and the Upper Nile, which 
apparently hold out the best promise. In the season 1927-28 the 
results in the Nuba Mountains and the Upper Nile were the most 
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promising. It wili^ of course, be realized that transport is none too 
easy from these somewhat remote districts, but the problem is 
receiving the full attention of the Government, who are using which¬ 
ever form of transport seems best suited to local conditions—river 
steamer, motor lorry, or camels. 

“ The extension of the Kassala railway from Gedaref to Sennar, 
where it joins the main line, is expected to open up an area which 
enjoys a better rainfall than the district to the north of it, and should 
be able to produce good crops, but provision will have to be made 
for water storage for the inhabitants, and this may be a limiting 
factor as regards the number of possible new settlers in the district. 

** In Uganda the Agricultural Department are turning their 
special attention to improving the quality of the cotton. The output 
is considerable, and, as I have said, should not fall far short of 200,000 
bales this season. 

“ The Department realize, however, that the improvement of 
the yield per acre and of the quality necessitates a strict control of 
the seed supply. Steps have already been taken in this direction, 
and since our Eeport was written we have received details of the 
proposals for dealing with the position in the Eastern Province, where 
arrangements have been made for cotton fco be grown under super¬ 
vision in a segregated area separated by a A^ide belt—on which no 
cotton will be allowed to be grown—from the nearest cotton on either 
side of it. In this area the transport of seed cotton, both into it 
and out of it, will be prohibited. The cotton to be grown in the 
area will be all of one strain, and will be supplied by the Cotton 
Botanist from the Government experiment station. By this means 
it is hoped that the seed will be kept pure, and an organization is 
being perfected whereby this selected seed will be further multiplied 
and put into general distribution throughout the Province, while it 
will also be possible, it is hoped, to issue an entirely fresh seed supply 
for the whole Province once in seven years. 

“ Tanganyika and Nyasaland are the only two places to show 
a substantial increase in output as compared with the previous 
year. The figure of nearly 33,000 bales for Tanganyika Territory 
easily constitutes a record for that Territory, and is rather higher 
than the Director of Agriculture was able to predict when our Beport 
- was written. 

“ In Nyasaland the outstanding feature is the steadily increasing 
proportion of cotton grown by natives. In the hope of extending 
this still further, the Corporation, with the ready co-operation of the 
Nyasaland Government, are establishing a new experiment station 
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near the west shore of Lake Nyasa, where there is quite a large popula* 
tion, many of whom, it is believed, will be ready to grow cotton when 
they can be shown the material advantages to be derived from it. 
It is first of all necessary, however, to carry out experimental work 
in order to determine such essential points as the best time for planting, 
and so on. 

“ In Nigeria, as you will see from the Eeport, we have decided 
to extend our seed farm with the intention of having ultimately 
about 1,000 acres under cotton. Progress has been rapid in this 
direction, and in the season 1929-80 there will already be nearly 
400 acres under cotton. In the season just concluded the climatic 
conditions were not too good in any part of the Northern Territory, 
and our yield per acre on the seed farm was not so high as in the 
previous year. This is partly to be accounted for by a rather severe 
attack of bollworm. Since the Eeport was written the Director of 
Agriculture has sent us his report for the six months ending March 31, 
1929, and he there states that in the Northern Province the crop 
per acre was probably about 25 per cent, below the average. Con¬ 
siderable extension of cotton-growing is taking place now in the 
Sokoto Province; the British Cotton Growing Association erected a 
ginnery at Gusaii in 1923-24: since that time the purchases of cotton 
in the Sokoto Province have increased from 2,500 to 7,300 bales. 
One result of this is that the new railway which was opened in January 
is likely to pay its way from the very start. In this connection it 
may be of interest to repeat what the Director of Agriculture writes 
as regards possible competition between cotton and ground-nuts. 
His view, based on the experience of the Department, both in the 
districts and on their own farms, is that these two crops are only 
competitive to a very limited extent, ground-nuts being the crop 
for sandy soils and cotton for heavier ones. In the Director’s opinion, 
only very extreme market changes would lead to any considerable 
replacement of one crop by the other on its own soil. 

“ There is very little to be added to what is written in the Eeport 
regarding the Gold Coast, West Indies, Ceylon, and Fiji. 

On his return from his visit to Trinidad, Sir James Currie 
expressed confidence that the Corporation’s fundamental Eesearch 
Station was doing valuable work, and paid a tribute to the high 
ability of the staff. Mr. Engledow, of the School of Agriculture, 
Cambridge, has recently been visiting the Imperial College in Trinidad 
on behalf of the Empire Marketing Board, and the Corporation took 
the opportunity of asking him to visit at the same time their Cotton 
Eesearch Station. Sir James and Mr. Engledow hope to issue a joint 
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report shortly, and in these circumstances I do not think it advisable 
to add anything further to what has already been recorded in our 
Annual Beport* 

I can add little to the section which deals with Studentships, 
as the last day for the receipt of applications for Studentships for 
next year is only due next week. I am informed, however, that on 
paper the qualifications of the candidates appear to be above the 
average of recent years, and that in view of the reduction of the 
number of Studentships to be offered, to which reference is made in 
the Report, the Selection Committee will probably not have too easy 
a task. The Executive have fixed the number of Studentships to 
be awarded this year at ten, and four of these will probably be filled 
by men who held Junior Studentships last year. 

“ It is unnecessary for me to expand what has been written in 
the Report as regards mechanical transport. The supreme import¬ 
ance of improved transport facilities has frequently been emphasized. 
The preliminary experimental work undertaken by the Corporation 
has had its results, and I think we may look with confidence to the 
developments which should follow the formation of the Committee 
set up by the Government to consider this important problem in all 
its aspects, and to conduct experiments with a view to its solution. 

“In considering which are today the most important factors 
affecting the further increase in the crops of Empire-grown cotton, 
I am convinced that what is needed at the present time is rather 
to increase the yield per acre than to extend the acreage. The 
first essential towards the attainment of this object is scientific plant 
breeding, which aims at producing the type of seed best suited to the 
local conditions. This the Corporation’s staff are doing to the best 
of their ability in the various countries in which they are operating. 
The next stage must be a rigid control of the seed supply by the 
Government, to ensure that it is kept pure during the stages of 
multiplication until sufficient is available for general issue. The 
effective control of seed to prevent admixture is possibly one of the 
most difficult problems in connection with cotton-growing which 
confront the several Departments of Agriculture; but at the same 
time it is probably also the most important single agricultural factor 
likely to bring about an increase in the crops for export. 

“ Another object which must be attained if the output by native 
cultivators is to increase is that they must be satisfied with the 
sum they receive for their produce. Here the problem is partly 
agricultural and partly economic, as the return to the grower depends 
both on the yield he can obtain per acre and the price per pound he 
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oan Beooie for his cotton. The yield per acre can almost certainly be 
considerably improved through improved cultivation and by seed 
control; the question of price is not within the control of the local 
Governments, but in this direction also they can help by organizing 
and supervising the markets in such a way as to secure that the grower 
receives for his crop the best price compatible with the world price 
for cotton at that time. This price again varies from place to place, 
owing to the variations in the cost of getting the produce from the 
producer to the consumer. By wisely spending money on carefully 
thought out schemes of transport development, the local Govern¬ 
ments will consequently be able to help considerably in enabling 
higher prices to be paid in the local markets, and thus conducing to 
the prosperity of the native populations.” 



INDIAN CENTRAL COTTON COMMITTEE 
TECHNOLOGICAL LABORATORY 


BY 

A. JAMES TURNER, 

Director of the Technological Laboratory^ Matunga^ Bombay 

History .—The Indian Cotton Committee, in its Report to the 
Government of India, recommended that the Central Cotton Com¬ 
mittee should include on its staff a Cotton Technologist fo carry out 
laboratory tests on Indian cottons for Agricultural Departments, 
secure authoritative valuations, arrange for and interpret spinning 
trials, and also carry out general scientific work on Indian cotton 
fibres. The Central Cotton Committee itself was strongly in favour 
of such a laboratory, and immediately funds became available by 
the Cotton Cess Act of 1923 it authorized the building of a spinning 
laboratory in Bombay: this was begun in September, 1923, and in 
August, 1924, the laboratory began to make spinning tests. The 
Director of the laboratory had meanwhile been appointed, and took 
up his duties in Bombay in January, 1924. Plans were shortly 
afterwards prepared for a research laboratory for the fibre investiga¬ 
tion, and on December 3,1924, His Excellency the Viceroy, the Earl 
of Reading, signalized the importance of the new' laboratory by 
himself formally opening the spinning laboratory and laying the 
foundation-stone of the research laboratory. The latter building 
was completed and occupied in September, 1925. These laboratories 
were erected and equipped at a cost of about 5 lakhs of rupees, or 
nearly £40,000. 

Work .—The work of the Technological Laboratory falls into two 
main divisions: firstly, the undertaking of spinning tests; and secondly, 
the measurement of the fibre properties of the cottons which are 
subjected to the spinning tests, -with the object of ascertaining, if 
possible, the connection between such fibre properties and the spinning 
value of the cotton. The following brief account explains this two¬ 
fold activity of the Technological Laboratory. 

The ultimate reasons which led to the establishment of the 
Technological Laboratory were the difficulties which cotton breeders 
in India experienced in getting definite valuations of their new types. 
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As cotton is grown to meet the demands of the spinners, it follows 
that the final judgment on a cotton must be based on the quality of 
yam that can be spun from it. But while in all cases the spinning 
test must remain the ultimate court of appeal, long experience 
enables cotton graders to estimate a cotton’s quality with considerable 
accuracy merely by a hand-and-eye examination; but when a cotton 
has to be examined which, by virtue of its newness, is outside their 
experience, their judgment of spinning value is liable to err. And 
yet the cotton breeder needs a judgment as to the quality of his new 
types at the earliest possible stage in their life-history. The Techno¬ 
logical Laboratory meets this need by carrying out spinning tests on 
comparatively small samples of cotton. The spinning laboratory 
of the Technological Laboratory has been fully equipped to carry 
out this primary function. It possesses two ring frames (48 spindles 
each), and a mule (194 spindles), together with all the preparation 
machinery needed for these spinning machines. In addition it is 
equipped with a Nasmith combing sot of the most recent pattern 
for special work. A feature of the laboratory is the very complete 
range of testing instruments for examining the characters of the 
raw cotton used and the yani produced. 

While the spinning test is at present essential and must always 
remain the ultimate test of the quality of a new cotton, it is open to 
certain objections. It is somewhat expensive and relatively slow; 
it requires a fair amount of cotton; and the cotton breeder cannot 
make the test himself. Obviously, the spinning value of a cotton 
must depend upon the physical and chemical characteristics of the 
fibre; the problem is to find which are the characteristics that matter, 
and to what extent. If this problem could bo solved it would be a 
tremendous help to the cotton breeder. By making a few measure¬ 
ments he w^ould be able to obtain a good idea of the spinning value 
of his cottons. It i^ these considerations which underlie the second 
branch of the activities of the Technological Laboratory. All cottons 
subjected to spinning tests are also subjected to numerous fibre 
measurements, so that information is being collected which will, it is 
hoped, eventually make it possible to solve the fundamental problem 
of the laboratory and correlate the properties of the cottons with the 
results of the spinning tests. 

ISome indication of the work which has been done by the Techno¬ 
logical Laboratory is afforded by the following figures. The numbers 
of samples tested in successive seasons, beginning with 1924-26, are: 
54, 111, 128, 130. Each sample of cotton submitted for test is 
normally divided into tw^o lots, each of which is then spun separately 
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into three different types of yams; the numbers of separate lots 
tested in the sueoessive seasons are: 120, 222, 800, 810; and the 
numbers of yams spun in the successive seasons are: 854, 846, 857, 
848. It will be seen that there has been little change in the figures 
during the last three seasons, the reason being that during all this 
time the spinning plant has been working continuously at its full 
capacity. 

Much work has devolved upon the yam-testing section in the 
testing of all these yarns; in 1924-25 about 170,000 individual yam 
tests were made, and in each of the three following seasons the number 
of individual yam tests was about half a million. 

Samples of cotton have been tested for most of the cotton-growing 
areas, the numbers for different provinces for the years 1924-28 being 
as follows: Bombay, 88; Punjab, 15; United Provinces, 24; Madras, 
94; Central Provinces, 7; miscellaneous, 20. 

The results of these tests have been embodied in a number of 
spinning-test reports which are not made public, but are submitted 
only to the Agricultural Officers and Departments from which the 
samples come. Up to the end of the season 1927-28 no less than 
sixty-seven spinning-test reports and eight special fibre-test reports 
had been issued. It is gratifying to note that the spinning test 
reports have been much appreciated, and that already they have 
proved of considerable value to the Agricultural Departments in 
deciding their policy concerning the types of cotton to select for 
multiplication and general distribution. 


The Standard Indian Cottons. 

In addition to all this unpublished work for the Agricultural 
Departments, the Technological Laboratory has been making head¬ 
way in the solution of its own special problems. When the laboratory 
started work the question immediately arose: What are to be our 
standards? Fortunately, during the previous twenty years much 
progress had been made by the Departments of Agriculture, leading to 
the introduction of a number of improved strains of cotton. These 
strains were therefore selected as standards in preference to the more 
widely known but more variable commercial types of Indian cottons. 
There are now eighteen of these cottons, a classified list of which 
is given below (p. 220). 

Nearly all the research work at the Technological Laboratory has 
been made to centre round these standard cottons. It is evident that 
the highly intensive study of a series of cottons, known to be of stable 
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type and in most oases botanically pure, affords the greatest hope 
for the successful solution of the problem before the laboratory, 
especially if this investigation is repeated season by season as the 
cottons of the new crops become available. It is probable that 
already the standard Indian cottons are the most-tested set of cottons 
that the world has seen. The work was begun on the standard 
cottons of the 1923-24 season, and has been continued and extended 
ever since. At first, the only tests made on these cottons besides 
the spinning tests were the measurements of their average fibre- 
length, fibre-length distribution, fibre-width, and the number of 
convolutions. An investigation was made as soon as possible of 
other fibre properties—viz., the fibre-strength, the fibre-weight per 
inch, and the fibre-rigidity. These additional tests have been made 
not only on the cottons of later seasons, but also, as opportunity 
offered, on the cottons of the earlier seasons. Gradually a great mass 
of information about these cottons has been accumulated, which is 
now being subjected to statistical analysis. The results of these 
annual tests on the standard Indian cottons have been reported year 
by year in the following publications: 

Bulletin No. 4, Technological Series, No. 1, “ Explanatory Note 
on the Conduct of Spinning Tests in the Teclmological Laboratory, 
and Standard Cotton Test Reports,” April, 1925. 

Bulletin No. 6, Technological Series, No. 2, ” Results of Spinning 
Tests on Standard Indian Cottons,” May, 1923. 

Bulletin No. 7, Technological Series, No. 8, ” Technological 
Reports on Standard Indian Cottons, 1928-26,” May, 1927. 

Bulletin No. 11, Teclmological Series, No. 6, ” Technological 
Reports on Standard Indian Cottons, 1927,” November, 1927. 

Bulletin No. 16, Technological Series, No. 11, “ Technological 
Reports on Standard Indian Cottons, 1928,” Juno, 1928. 

The most r^^cent information about the standard Indian cottons 
is contained in ” Technological Reports on Standard Indian Cottons* 
1928.” This consists of reports of a uniform natme on each of the 
eighteen standard Indian cottons and on three American cottons 
introduced into the series for comparative purposes. Each report 
is divided into the following five sections: (i.) Agricultural Details; 
(ii.) Grader’s Report; (iii.) Fibre Particulars; (iv.) Spinning Tests; 
(v.) Remarks. The agricultural details provide some idea of the 
relation of the standard cotton to the commercial crop of the district, 
the history of its introduction, its growing period, the soil and climatic 
conditions in which it is grown, and the magnitude of the crop of the 
new cotton. The grader’s report shows his estimate of various 
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eharaoters of oommeroial importa&oe. The fibre particulars include 
the fibre-length, the fibre-length distribution (also shown graphically), 
the fibre-weight, the fibre-strength, the fibre-strength per unit 
fibre-weight, the fibre-rigidity, the fibre-width, and the number of 
natural twists in the fibre. The “ spinning tests ” section comprises 
a description of the treatment given in the spinning machinery, 
the spinning master’s report on the cotton, a yam examination 
report for evenness and neppiness, together with a table of spinning 
test results, including the waste percentages, the ring-frame par¬ 
ticulars, the results of lea and single thread tests, and figures showing 
the physical conditions of temperature and humidity prevailing 
during the spinning and testing respectively. The “ remarks ” 
section briefly summarizes the main conclusions which may be 
drawn from the results of the fibre-tests, the amount of waste made, 
the number of yam-breakages in the ring frame, and the losults of 
the various tests and examinations to which the yarns are subjected 
—particularly with reference to the question of seasonal variation. 

The reports are prefaced by a note which describes the objects 
of the tests as being, generally, to accumulate data for the investiga¬ 
tion of the methods of determining the quality or imrinsic value of a 
cotton, and specifically: (i.) to prepare a series of standards by which 
to judge other cottons, particularly new cottons produced by cotton 
breeders; (ii.) to determine the extent to which these standard cottons 
are affected by seasonal variation; and (iii.) to assist in the marketing 
of these cottons by providing the cotton trade with detailed informa¬ 
tion concerning them. 

It is pointed out that for spinning purposes the intrinsic value 
of a cotton comprises three factors—the quality of yarn which can 
be made from the cotton, the behaviour of the cotton during spinning, 
and the amount of waste to which the cotton gives rise. 

The remainder of the prefatory note is chiefly devoted to a 
fairly detailed discussion of the following: 

1. The reasons why it is important to know what is the minimum 
weight of cotton necessary for a spinning test. 

2. The validity of adopting a special routine for spinning tests 
on small samples. 

8. The special routine adopted at the Technological Laboratory 
for spinning tests on small samples. 

4. The various examinations and tests to which the raw cottons 
and the spun yams are subjected. 

The note concludes with a discussion of four main points arising 
from the various general results obtained in the course of the tests: 
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(i.) The Characteristics of the Various Standard Indian 
Cottons.— The cottons are divided into four classes: 

Class 1., Suitable for 80’« and over, 

Bombay, —Dharwar 1 (Kumpta), Gadag 1 (Dharwar-Amerioan), 
Surat 1027 A.L.F. 

Punjab, —Punjab-Americans, 285F and 289F. 

United Provinces, —Cawnpore-American C.A. 9. 

Madras, —Coimbatore Co. 1 (Cambodia 295), Nandyal 14 
(Northerns). 

Class II,, Suitable for Counts between 20*5 and 30’«. 

Punjab, —Punjab-American 4F. 

Madras, —Hagari 25 (Westerns), Karunganni C7. 

Hyderabad, —^Umri Bani. 

Class III,, Suitable for Counts between lO’fi and 20*s, 

Bombay. —^Wagad 4, Wagad 8 (Dholleras). 

United Provinces. —Cawnpore K.22, Bundelkhand J.N.l. 

Class IV., Suitable only for Counts below 10’«. 

Punjab. —Mollisoni {desi). 

United Provinces. —Aligarh A.19 (Bengals). 

(ii.) Seasonal Variation op the Standard Indian Cottons. — 
Another direction in which these tests on the standard Indian cottons 
are expected to prove of value is the light which the repeated annual 
testing will throw on the question of seasonal variation and possible 
deterioration. Few facts are more indisputable than that deteriora¬ 
tion of well-known commercial varieties of cotton has often set in 
after a number of years. But while the fact is indisputable, the 
explanation of it has been a matter of some controversy. There are 
those who think that deterioration of any and every variety is bound 
to occur at some time or other, and that there exists a definite term 
for any variety beyond which its quality is certain to fall off. On 
the other hand, the modern scientific view is that the so-called 
deterioration that has occurred in the past has really been due to 
contamination of the variety by natural crossing in the field with 
other and inferior varieties. But quite apart from any long-period 
deterioration of this kind that may be due to the factors of inheritance, 
there is the deterioration of quality that may be caused in any one 
season by an unfavourable environment. This is a matter of great 
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eoonozmo importance, because different varieties of cotton do not 
react in the same way to adverse conditions, and, other things being 
equal, it is evident that that variety is to be preferred which suffers 
least under such adverse conditions as may be experienced in a 
locality generally suitable for it. 

Prom the results at present available—for at least four seasons 
in most cases—it is deduced that there is no evidence to show that 
any of the standard cottons have undergone deterioration of type 
within the period concerned. If the deterioration had been one of 
type, a more or less progressive falling off in the highest suitable 
counts might have been expected to occur, but no such falling off 
can be discerned. It may be, of course, that it would take more 
than four or five seasons to detect any deterioration of this kind 
owing to the predominating effect of seasonal variation duo to other 
causes; conclusions on this point can in the nature of the case only 
be arrived at after the expiry of a number of further seasons. It 
may be mentioned that the variation which has occurred is ascribed 
to climatic and other differences; this is strikingly borne out by the 
fact that the seasonal variation is widely distributed, occurring in 
cottons grown in a number of the different provinces. There is no 
doubt that as the years pass, and these and other tests are repeated, 
the information obtained will become more and more valuable. 

(iii.) The Relation between Fibre Properties and Spinning 
Value. —It has already been explained that the fundamental problem 
confronting the laboratory is that of explaining the spinning per¬ 
formances of a cotton in terms of its fibre-properties. It is hoped that 
the extended examination of the fibre-characters of the standard 
Indian cottons will provide the basis of a really scientific attempt 
to evaluate just those properties which matter. 

Comparisons have been made between the several fibre-pro¬ 
perties and the highest warp counts for which each cotton is 
suitable. It is found that when the different cottons are arranged 
in order of increasing coarseness of highest suitable counts, there 
is a general trend in the values of any given fibre-property similar to 
that of the counts, but in all cases there are outstanding exceptions. 
The parallelism is most marked in the cases of fibre-length and 
ribbon-width, and less so in fibre-strength, fibre-weight, number of 
convolutions, and fibre-rigidity. However, there are so many 
individual exceptions to each general trend that it is concluded that 
no single fibre-property can serve as a universal criterion to indicate 
the highest suitable counts into which a cotton can be spun. It is 
evident that a number of properties must be taken into consideration, 
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and that the ouhnination of this work, leading to the assigning of a 
deiinite numerical fraction to the part taken by each fibre character, 
will be a matter of some years’ further investigation. 

(iv.) The Results fob the 1927-28 Cottons. —Taken as a 
whole, the standard cottons of the 1927-28 season give the same 
spinning-test results as in previous seasons. Some differences have 
been observed, however, in the fibre-properties of the cottons; the 
most outstanding of these differences are the much increased fibre- 
weights of all the Punjab cottons and the much reduced fibre-weights 
of both the Wagad cottons in 1927-28 as compared with 1926-27. 
These changes are accompanied by similar changes of greater or 
less degree in the fibre-strengths and fibre-rigidities. It is believed 
that all these changes are associated with a shortage of water in the 
Punjab in 1926-27, and the occurrence of floods in the Dholleras 
tract in 1927-28. It is remarkable that such great changes have been 
almost without effect on the spinning capacities of the various cottons. 

The Bpinning Test. 

The Technological Laboratory is in rather a peculiar position. 
It has to spin nearly 1,000 different types of yam per annum. In 
the ordinary way, general mill practice would demand for each 
particular yarn many changes in the settings and the speeds of the 
various machines through which the cotton passes when being con¬ 
verted into yarn. But this involves great loss of time, with a corre¬ 
sponding reduction in the number of samples tested. For this reason 
a number of experiments have been carried out at the Technological 
Laboratory to determine how far these changes are necessary, and 
what differences are caused in the results of the spinning tests by 
reducing the number of changes to the minimum possible. These 
investigations comprise, therefore, a subsidiary study of the spinning 
test itself. They are of considerable interest to the cotton spinner 
because they indicate how far certain traditional beliefs associated 
with cotton spinning are correct, as in some cases it is the first time 
that they have been subjected to systematic scientific investigation. 
Publications have already been issued dealing with some of these 
matters. These publications are the following: 

1. “ Spinning Tests on Small Samples,” included in “ Reports on 
Standard Indian Cottons,” Technological Series, Nos. 2, 8, and 6 
(pp. 4, 8, and 6 respectively). 

2. “ The Effect of Temperature and Humidity on Cotton Spin¬ 
ning, with Particular Reference to Conditions in Bombay,” Tech¬ 
nological Series, No. 4, August, 1927. 
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8, **^The Effect of Subjecting Cotton to Repeated Blow-Room 
Treatment/* Technological Series, No. 5, September, 1927. 

4. “ The Effect of Different Spindle Speeds on the Results of 
Spinning Tests,” Technological Series, No. 9, May, 1928. 

5. ” The Effect of Using Unbalanced Drafts instead of Balanced 
Drafts in the Spinning Preparation for Spinning Tests,” Technological 
Series, No. 10, June, 1928. 

The Scope of Textile Investigations. —One great difficulty in 
all textile investigations of the kind undertaken at the Technological 
Laboratory is that the results are subject to sampling errors, no 
matter what precautions may be taken to avoid them. At the end 
of any investigation, therefore, the question arises: May the results 
obtained be merely the consequence of sampling errors ? There is 
no doubt that in the past too little attention has been paid to this 
possibility, and misleading conclusions have been reached in an 
all-too-facile maimer on comparatively scanty evidence. At the 
Technological Laboratory an attempt is made to overcome this 
objection; this attempt necessarily involves a groat multiplication 
of the work, but this is unavoidable if the results are to be such as 
can be relied upon. 

As an example of the method adopted at the Technological 
Laboratory, reference may be made to an investigation of the effect 
of differences in the physical conditions of spinning on the results of 
the spinning tests. Experiments w(Te made under three different 
sets of conditions. Not one cotton variety was tested, but seven. 
Eor each sot of conditions, a sample of each cotton w\as divided into 
two lots and each lot spun into tlm^e sets of yarns; each yarn was 
subjected to an examination for evenness and neppiness, and no k'ss 
than 50 lea tests, 100 single-thread tests, and 100 twist tests were 
made upon it, so that this investigation included 6,300 lea tests, 
12,600 single-thread tests, and 12,600 twist tests. Observations 
were also made as to the behaviour of the cotton during the spinning 
processes through which it passed; all the results for the three types 
of yarns of each of the two lots were taken into consideration in arriv¬ 
ing at a decision as to the performance of the cotton under the given 
set of conditions. Finally, the results for each cotton under each 
set of conditions were examined, and the evidence carefully weighed 
as to whether any difference in the reaction of different cottons to 
the different conditions might be due to real characteristics of the 
cottons or be merely a consequence of sampling errors. If sampling 
errors are suspected, the cotton behaving in an apparently anomalous 
fashion is retested under the same conditions as previously—when. 
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if the performanoe is really oharacteristic of the cotton and not a 
sampling error, the cotton should of course repeat its previous per* 
formance. 

Spinning Tbsts on Shall Samples. —At the outset, one of the 
most important questions that had to be faced at the laboratory 
was: What is the minimum weight of cotton necessary for a trust¬ 
worthy spinning test ? The average spinning master would probably 
reply, ** At least 100 lbs.” And where large supplies of the cotton 
are available, and it is desired to test the cotton under ordinary mill 
conditions and without special facilities, the practical man would 
doubtless be correct in his answer. But where special conditions and 
facilities do exist—as at the Technological Laboratory—it does not 
by any means follow that the same question demands the same 
answer. The importance of the question lies in the fact that, in the 
early stages of the development of a new strain, 100 lbs. of its lint 
simply do not exist, for the cotton breeder has to multiply a new 
strain during three seasons in order to obtain even a few pounds of 
lint. Moreover, a cotton breeder grows a number of strains at one 
time; he has neither the time, nor the staff, nor the land available 
for growing large quantities of all his strains. At a certain stage, 
therefore, he cannot continue to multiply all of them; circumstances 
compel him to select some and to reject the others. Evidently his 
work will be very much facilitated if a reasonably accurate spinning 
test of his cotton can be made when only about 10 lbs. of lint of any 
given strain are available, and he will be correspondingly hampered 
if he is asked to provide at least 100 lbs. of lint for the spinning test. 

For these reasons, one of the first investigations carried out at the 
Technological Laboratory was a comparison of the results obtained 
from samples of different weights. Six lots of each of the standard 
cottons were prepared weighing 100, 10, 5 lbs. (two lots), and 2 lbs. 
(two lots), and then each lot was put through the spinning plant as if 
it were a separate sample. These tests are described and the results 
given in Technological Bulletins, Nos. 2, 3, and 6, already referred 
to (p 222). 

The subsequent analysis of these test results showed that in all 
respects, except strength and card-waste, the size of the sample made 
no difference to the results obtained. A correction-factor was 
obtained for the difference in card-waste; and the differences for the 
strengths of the 10-lb. samples were found to be negligible. And, 
most important of all, the conclusion finally reached on the basis of 
these very extensive tests was, that if the spinning tests had been 
confined to tests in duplicate on lots weighing only 5 lbs. each they 
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would have led to aocuiate conclusions regarding the spinning 
capacities of the cottons. It was therefore concluded that the 
procedure adopted in the Technological Laboratory for testing small 
samples submitted by cotton breeders—^viz., making spinning tests 
in duplicate on lots weighing only 6 lbs. each—was completely 
justified; certainly, there are now the strongest grounds for this 
conclusion so far as it applies to the range of counts possible with 
Indian cottons—i.e., up to 40’s counts. 

Temperature and Humidity in Cotton Spinnino.— It is evident 
that the spinning test should always assign the same spinning value 
to any given cotton. But the results obtained in spinning depend 
not only on the cotton, but also on many other factors—viz., the 
machinery employed (the speeds, settings, etc., at which it is run); 
the physical conditions—especially those of temperature and 
humidity—under which the various processes are carried out; and 
the human element. All these factors ought therefore to be kept 
constant. Every effort is made at the Technological Laboratory to 
see that disturbing effects due to the machinery and human factors 
are reduced to as small dimensions as possible; but disturbing effects 
may still arise from differences in the physical conditions under which 
the tests are carried out. It has been variously stated that the 
minimum humidity which should prevail during spinning is 50 per 
cent., 60 to 70 per cent., and occasionally 40 per cent., or even less. 
The matter has assumed importance at the Technological Laboratory 
owing to the desire to have as much latitude as possible in the 
physical conditions without detriment to the accuracy of the spinning 
tests. With the Carrier system of humidification installed in the 
laboratory it would be possible to maintain all the year round a 
temperature of 90° F. and a relative humidity of 70 per cent. But 
even with the ventilation which is afforded by the Carrier system, 
these conditions occasion much personal discomfort to the staff.. It 
was primarily for this reason that tests were undertaken at the 
Technological Laboratory to determine the maximum latitude which 
could be allowed from these conditions in the spinning tests. 

The tests were carried out under three sots of conditions: 

1. Medium-dry conditions, involving an average temperature of 
79° F. and a relative humidity which was occasionally lower than 
40 per cent, and on the average was 46 per cent. 

2. Normal conditions—i.e., the conditions under which the 
working of the spinning laboratory is normally carried on, a tem¬ 
perature not less than 80° F. and the relative humidity not less than 
60 per cent. 

VI. 3 
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8. Monsoon oonditioDifiH-viz., a tempmture of 90° F. and a 

relative humidity of 70 per cent. 

Observations were made as to the several conditions for (1) com* 
fort in working, (2) workability of the material, (8) appearance of the 
yam, (4) strength of the yam. 

The conclusions drawn from these tests were: 

(1) For comfort, the normal conditions are more satisfactory 
than either of the extreme conditions. 

(2) For workability of the material, the medium-dry conditions 
are not quite satisfactory in the card-room, whereas the normal and 
monsoon conditions are satisfactory throughout. 

(3) The yam spun under medium-dry conditions is the least 
satisfactory in appearance, and that spun under the monsoon con¬ 
ditions the most satisfactory, but these differences practically 
disappear when the yarn is conditioned. 

(4) Within the limits of temperature and humidity within which 
these tests were carried out, it is impossible to lay down any hard- 
and-fast mle as to the conditions (medium-dry, normal, or monsoon) 
which give rise to the strongest yarns, the differences for the most 
part being inappreciable. 

(5) In general, it may be taken that the processing of the material 
in cotton spinning and the quality of the spun yarn are not seriously 
affected by the spinning processes being carried out at relative 
humidities as low as 40 per cent.; but that, taking all things together, 
the normal conditions are probably best for carrying out cotton- 
spinning tests. 

(6) Bombay conditions are practically ideal for the processing of 
the material in cotton spinning. 

The Desirability of Marketing Cotton in a Clean Condi¬ 
tion. —Indian cottons are commonly criticized not only on account 
of their short staple, but also on account of the large amount of dirt 
which they usually contain. With established markets in the present 
types of cotton, however, it is not easy to secure that a grower who 
gives special attention to marketing his cotton in a clean condition 
shall receive the extra payment to which the quality of his cotton 
entitles him. Yet, at the other end, the spinner has no desire to 
purchase dirt with his cotton merely for the sake of giving himself 
the trouble of separating the two. Hence the real problem lies in 
the market. With a view to throwing some light on the practical 
side of this matter, and with a view to getting the interested parties 
to co-operate in taking some action in removmg this disability from 
which Indian cotton suffers, an investigation was carried out at the 
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Teolmcdogioal Laboratory to determine to what extent it is possible 
to improve the appearance of very dirty cottons by giving them extra 
cleaning in the blow-room. The usual methods were employed, a 
number of cottons being used and a large number of observations and 
tests being made on the yam which was spun. The whole investiga¬ 
tion included 3,600 lea tests and 7,200 single-thread tests. 

The results show that three or four treatments in the Crighton 
opener, as compared with the normal two treatments, yield an 
increase of only about three-quarters per cent, in the total waste for 
each additional treatment; otherwise the extra treatment makes 
practically no difference either to the behaviour in spinning, or to the 
appearance of the yam—^including its evenness and neppiness—or to 
the strength of the yarn. The effect of additional scutching, like 
that of the Crighton opening, was comparatively insignificant. 

The chief conclusions drawn were that: (1) So long as the material 
passes uniformly through the blow-room, repeated opening or scutch¬ 
ing effects a slight improvement in cleaning without detriment to the 
strength of the yam; and (2) once cotton containing foreign matter 
is pressed into bale form it may be very difficult, if not impossible, 
to remove the foreign matter completely—especially if it consists of 
fragments of seed-coat—so that the appearance and value of the 
yam suffer accordingly. The second conclusion shows how important 
it is that cotton should be cleaned as far as possible at all stages 
prior to baling. This may be done by clean picking in the first 
instance, by cleaning of the kapas (seed-cotton) before ginning, or 
of the lint before pressing, by giving attention to the ginning, so that 
kapas, whole-seeds, cut-seeds, or fragments of seed-coat, are not 
allowed to pass through with the lint and so eventually spoil the 
yam. But if clean picking and good ginning are to be worth while, 
the difference in market value between high and low grade cotton 
must be higher than is indicated by the difference in blow-room loss 
alone. And seeing that baling the cotton in a cleaner state ensures 
a direct saving represented by the difference in blow-room loss, as 
well as indirect savings on the incidental charges of freight, insurance, 
and storage—^which are necessarily incurred on the extra foreign 
matter present in the cotton—and finally, that from the cleaner 
cotton it is possible to spin a yam which is also cleaner and therefore 
able to command a higher price, it is clearly desirable that the 
cotton trade should offer every encouragement to the movement for 
securing cleaner cotton. 

Thb Effect of Difpbbbnt Spindle Speeds on the Results of 
Spinning Tests. —The investigation into the effect of increasing the 
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spuming speed was undertaken because in 1927 it was desired to use 
higher spinning speeds in the cotton-spinning tests at the Techno¬ 
logical Laboratory; the difficulty then arose that a change in the 
spinning speed might render invalid a comparison of results obtained 
before and after the date of the change unless it could be shown that 
the change in the speed makes no difference to the results of the tests. 
In a discussion of the whole subject it is pointed out that, from a mill- 
owner’s point of view, increasing the spinning speed has to be con¬ 
sidered in relation not only to the production, but also to (1) the 
mill structure, (2) the spinning machinery, (8) the material in spinning, 
and (4) the human element. 

Eight standard Indian cottons were accordingly subjected to test; 
each of these was spun in duplicate lots into three different counts of 
yam, at low speeds and high speeds. The “ low ” spindle speed was 
8,600 r.p.m. for all counts, the “ high ” spindle speeds were 8,900 r.p.m. 
for 20’s, 9,550 r.p.m. for 30’s, and 9,950 r.p.m. for 40’s counts. A 
record was maintained of the number of yarn breakages in the ring 
frame in each case; each yam was classified for evenness and neppiness, 
and subjected to tests for counts, lea strength, ballistic strength# 
single-thread strength and extension, and twist. In all, 4,800 tests 
were made for lea strength and counts, 4,800 tests for ballistic 
strength and counts, 19,200 tests for single-thread strength and 
extension, and 9,600 tests for twist. 

An analysis of the results shows that, within the comparatively 
narrow limits of these tests, the higher spinning speed makes no 
difference whatever to the number of ring-frame breakages, or to 
the strength, extension, evenness, and neppiness of the yams. An 
examination of the minimum single-thread strength in relation to 
the calculated value for the maximum winding-on tension leads to 
the conclusion that breakages are to be attributed primarily to 
unevenness of the yarn, extending over an inch or two, rather than 
to neppiness or dirt in the yam. It is concluded that, so long as the 
counts of yam are well within the spinning capacity of the cotton, the 
results obtained at the high spinning speed are identical with those 
at the low spinning speed. Hence there is every justification for 
using the higher spindle speeds in the spimiing tests on the standard 
Indian cottons. But if a cotton is being spun near its spinning limit, 
it is to be expected that an increase of spinning speed will cause an 
increase in the number of spinning breakages—both because of the 
greater unevenness of the finer count and also because of its greater 
weakness. Any factor contributing to unevenness of yam should 
therefore be avoided. Excessive speed of machinery may lead to 
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axoessive vibration^ and so to unevenness of yam and more spinning 
breakages; thus there is a mechanical limit to the speed of the ring 
frame, although this limit will of course be higher for machinery in 
good condition. But if the counts of yam being spun are well within 
the capacity of the cotton there is no disadvantage in spinning 
at the highest possible speed, for an increased production is then 
obtained without any sacrifice of the good qualities of the yam. 

The Effect op using Unbalanced Drafts instead of 
Balanced Drafts in the Spinning Preparation for Spinning 
Tests. —This investigation became necessary because it is the 
practice at the Technological Laboratory, for speed and convenience 
of working, to spin three counts of yam (20’b, 30’s, and 40’s) from 
a single set of rovings. It is commonly believed that the drafts in the 
sequence of spinning preparation machines must bo properly balanced, 
yet from the recommendations for drafts made by various authors 
it is clear that some flexibility in the co-ordination of drafts in the 
different machines must be regarded as permissible; the whole 
question really turns on where the limits are to be set. In order, 
therefore, to test the validity of the present procedure at the Techno¬ 
logical Laboratory, experiments were carried out in parallel series 
on eight standard Indian cottons displaying considerable differences 
between one another; drafts of 4, 5, 6-6, and 8-C were used for 20’s, 
30’s, and 40’s counts respectively in the unbalanced draft series, and 
drafts of 5-3, 6*2, and 6*9 for 20’s, 30’s, and 40’s counts respectively 
in the balanced draft series. Four lots of each cotton were prepared, 
two lots being spun into three different counts of yam according to 
each scheme of drafts; suitable drafts were given in the various 
preparation machines in the two series. In all 5,400 tests were 
made for lea strength and counts, 10,800 tests for single-thread 
strength and extension, and 10,800 tests for twist. 

An analysis of the results shows that the difference in the system 
of drafting makes no practical difference to the number of breakages 
in the ring frame, or to the evenness, neppiness, strength, and exten¬ 
sion of the yarn. For one of the cottons—C.A. 9—results were 
at first obtained which appeared to indicate that the unbalanced 
draft system yielded stronger yarn than the balanced draft system 
at high and low counts, and yams of equal strength in the 30’s 
counts, for which the drafts were the same on the two systems. A 
repetition of the tests on this cotton indicated that the differences in 
question were not due to some specific character of the cotton, but 
that they must be attributed to sampling errors in the selection of 
the cotton for the spinning tests. 
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It is oonolnded freon theee tests that a oompantivefy wide Taria* 
tion is possible in the series of drafts used in the spinning tests without 
affecting the results to any appreciable extent, and that (die usual 
procedure at the Technological Laboratory of spinning the three 
different counts from one set of rovings is therefore completely 
justified. 

Received December, 1928. 
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INDIAN COTTON: THE WEBS OF DACCA 

Wb reproduce here another article from the lUusifated London News 
of October 20, 1855, the discovery of which we owe, like that of the 
article reproduced in our number of last October, to Mr. Bayard 
Dixon. 

The processes described and figured here are now to a great extent 
extinct or dying, being unable to hold their ground against cheap mass 
production; but the article is worthy of being read by spinners and 
weavers (to say nothing of others), and more especially by those 
engaged in the designing of machinery, who may find in these 
descriptions some hints that are worth consideration; for processes 
that could spin Indian cotton to 320*s (or 480*s), and weave fine 
Dacca muslins therefrom, are not to be lightly disregarded. 

To this branch of ingenious manufacture a new interest has been 
attached, by the display of several beautiful specimens in the Paris 
Universal Exhibition. 

The illustrations indicate the mode of preparation of the raw 
material, and the several processes of manufacture of the finer sorts 
of Indian muslin, some of which are woven from threads of such 
extraordinary delicacy, that a single pound of cotton is spun for it 
into a length of 250 miles; and with all our genius of invention, our 
wonderful machinery, and extraordinary skill, we have never yet 
been able to equal the muslins of Dacca, of which Tavernier says, 
“ they are so fine that you can hardly feel them in your hand.** 
An English writer of the seventeenth century, speaking contemptu¬ 
ously of them, termed them “the shadow of a commodity**; but 
they have been called by those of higher taste, who looked at their 
exquisite delicacy and evenness with wonder, “ webs of woven air.** 

The general idea as to this wonderful manufacture is, that it is 
produced almost at random, and with the rudest tools—that the 
Indian is guided by a kind of instinct in its make, and is but a rough 
and careless-fingered worker. We are told of the weaver cleaning 
his cotton with a piece of fish-bone, using as a spindle a hollow reed, 
hanging up his loom by a river side between two trees, digging a 
hole in the ground for his legs, and there weaving forth those moon 
cloud webs that queens of old were proud to wear. 
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There is some truth in the description, but none in representing 
the Hindoo as a manufacturer at random. In his case, as in every 
other, the excellence is attained by a minute attention to every detail 
in the preparation of his material, and of all circumstances influencing 
its condition during the process of manufacture—an amount of know¬ 
ledge, no doubt, arrived at slowly, but still attained to ages ago; for 
these muslins of the East are mentioned amongst the earliest articles 
of commerce; and in one of the hymns of the Eig-Veda, dated fifteen 
centuries before our era, there is reference to cotton in the loom. 
Nor is it strange that the native Indians should, by practice, from 
generation to generation, have acquired surpassing skill in the manu¬ 
facture of a material indigenous to their soil, and the fabrics of which 
were especially suited to their climate. Speaking of India, Herodotus 
Sfl'ys, ** the wild trees in that country bear fleeces as their fruit, sur¬ 
passing those of sheep in beauty and excellence, and the Indians use 
cloth made from those trees.*' 

Knowledge of the Qualities of Cotton. 

The cotton from which the Hindoos weave their finest muslins 
is of inferior quality. The best-informed Manchester manufacturers 
state that all Indian is coarse, short in staple, and unfitted for the 
fine spinning for which American Sea Island cotton is alone employed 
in this country. The finest x\merican cotton is cultivated with utmost 
care, and the best selected for the finest English manufacture. 

The native Indian, on the contrary, is but a careless cultivator of 
cotton, and neglectful of attention in picking and preservation, which 
would save much after-labour. He is, however, thoroughly well 
acquainted with the qualities of the different kinds, and makes up 
for indifferent saving by a profusion of labour and j^ains in the after¬ 
preparation of the material. He know^s that the thread made of 
cotton grown to the east of Dacca miLst bo used in the very season 
it is grown or it will not swell in bleaching; and this swelling con¬ 
stitutes his distinction between the best and inferior cotton; and for 
spinning with the fingers the short fibre is as suitable as is the 
long for machinery, 

PuocBSS OF Cleaning, Picking, and Carding. 

As the cotton is not cleanly picked in the field, it is first necessary 
to pick out carefully with the fingers all fragments of the leaves or 
bracts, stalks, and capsules. The next process, previous oven to the 
separation of the seeds, is a kind of carding to which the seed-cotton 
is subjected. For this purpose the Hindoos of Dacca make use of the 
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jaw-bone of a fish, one of the SiktrcMce. The teeth of this fish, being 
very numerous, closely set, and recurved like those of our pike, act 
as a fine comb in removing the loose and coarse fibres of the cotton, 
as well as minute particles of earthy or any other extraneous matter. 

(Fig. 1.) 

Bowing. 

The next process is that of bowing (Pig. 2), which has been so 
named from a bow being the instrument employed, and which has 
given its name to one kind, the bowed Georgian cotton, though the 
instrument is not used in the present day in America. It consists 
of a large bow, which is suspended to the roof of a room, often to the 
string of another bow. The string, while in contact with the cotton, 
being struck with a conical-headed mallet, the cotton, by its vibration, 
flies about in a light fleecy cloud, and is thus separated from dust 
and dirt. This instrument is still in use in some of our manufactories 
—for instance, in hat-making. 

But the cotton for the fine Dacca muslins is bowed or teased with 
a bow of more delicate construction, as it consists of a piece of 
bamboo, with two elastic slips of the same useful material slipped 
into its two ends, and strung with a cord made of catgut, morga 
silk, or of plantain or ratan fibres twisted together. The bamboo 
slips are movable within the centre piece, and according as they are 
drawn out, or pushed back, so is the tension of the cord increased 
or diminished. The whole, being of a size to be held in the hand, 
can easily be managed. 

Spinning. 

The cotton, by the aid of this instrument, being brought to the 
state of a fine downy fleece, is then “ spread out and lapped round a 
thick wooden roller.’ This being removed, the cotton is pressed 
between two flat boards, then rolled round a piece of lacquered reed 
about the size of a quill, and, lastly, wrapped in the smooth soft skin 
of the Cuchia fish, and is so preserved from dust or soil whilst it is 
held in the hand during the process of spinning. 

The spinning of the fine yarn is entirely performed by women, 
usually under thirty years of age, and it is to their delicate organisa¬ 
tion and exquisite sensibility of touch that is due the inimitable 
specimens of their skill. 

The spinning apparatus, which is usually contained in a small flat 
work-basket, not unlike the colothiers of the ancients, comprises the 
cylindrical roll of cotton, a delicate iron spindle, a piece of shell 
embedded in clay, and a little hollow stone containing chalk-like 
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powder, to which the gpinner occasionally applies her fingers (Kg. 8). 
The spindle is not much thicker than a stout needle, and has attached 
to it, near its lower joint, a small ball of unbaked clay, which gives 
it sufficient weight in turning. This rests in the hollow of the piece 
of shell, and she turns the spindle between the finger and thumb of 
one hand, whilst she at the same time draws out the single filaments 
from the roll of cotton held in the other hand, and twists them into 
yam upon the spindle; and, to obtain the requisite moisture of air, 
it is sometimes necessary, the thermometer being 82, to spin over 
water. 

For ordinary purposes the cotton, instead of the above-described 
carding, is sometimes thrashed—that is, spread out upon an out¬ 
stretched apron of coarse cloth, and beaten with switches, when the 
seed, etc., fall through. Instead of the primitive mode of pulling 
the cotton from the seed to which it adheres, the cotton is placed on 
a board and an iron roller moved backwards and forwards over it 
either by the hand or foot (see Fig. 4); thus the fibres are separated 
without the seeds being crushed. The foot-roller is used in the 
southern Mahratta country, and the hand-roller in Bengal; but 
generally all over India they use the charha or cotton-cleaning 
machine, formed of two cylinders kept in close opposition, and moved 
upon each other by their ends being formed on the principle of the 
Archimedean screw; the instrument, though usually clumsily made, 
answers its purpose well; the cotton is drawn between the cylinders, 
the seeds unable to pass through are separated and fall down, and the 
fibre is not injured. 

The coarse kind of cotton which is grown in the hills near Dacca, 
and called Bhoga cotton, is used in the manufacture of thread for 
coarse fabrics. This is separated from its seeds by the common 
charka, or hand-gin, and the wool is bowed in the usual manner. 
It is then spun into thread by the common spinning-wheel, which 
is like the old wool wheel, called also big wheel from the size of its 
wheel. But the Hindoo wheel, though apparently more rude, has 
advantages in working which readily become obvious in changing 
its form: thus, for instance, the rim being formed of string instead of 
wood or metal, gives a certain degree of tenacity as well as of elas¬ 
ticity. While the straight spindle is sot in motion by this wheel, 
the unfinished yam or roving is held in a sloping position to the spindle, 
so that at every turn of the spindle the yarn slips off its point and 
gets twisted without getting wound upon it. 
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Prbparation of Yabns by the Weaver. 

Winding .—The yam obtained for the weaver is first steeped in 
water. Being usually wound on small pieces of hollow wood, a piece 
of stick is first passed through these, and then fixed in the cleft end 
of a piece of bamboo. The weaver, holding the latter between his 
toes, draws off the yam from the reel, which revolves upon the stick 
passed through it, and winds it upon the reel (see Fig. 5), which he 
holds in the other hand, and whirls round in a small cup of smooth 
cocoanut-shell. When the yam is in the form of a skein, it is put 
upon a small wheel of fine slips of bamboo and thread, and then wound 
up upon the reel (see Fig. 6). The finest thread is separated for the 
woof, and the rest for the warp. The latter is steeped for several days 
in water which is frequently changed, and is then reeled, and dried. 
Skeins of a convenient size are then wound up, again steeped in water, 
and tightly twisted between two sticks (see Fig. 7); they are again 
dried in the sun, untwisted, and put into water mixed with charcoal- 
powder for two days, then rinsed in clean water, and hung up to dry 
in the shade. Each skein is again reeled, steeped in water for one 
night, and is next day opened up and spread over a flat board, 
smoothed down with the hand, and then rubbed over with a paste, 
cr size, made of rice and a small quantity of lime mixed with water. 
The skeins are then reeled upon large reels, the threads widely separ¬ 
ated, and then dried in the sun. The thread is again reeled and sorted, 
generally into three qualities. The yam for the warp of striped or 
chequered fabrics is prepared by twisting a certain number of threads 
together—viz., two for each stripe of the Doorea and four for that 
of the Charhana muslins. The yarn for the woof is not prepared 
till two days previous to the time it is required for weaving. It is 
steeped in water, rinsed, wound on large reels, and then lightly sized 
with rice-paste, and again reeled and left to dry in the shade, and 
used daily. 

Warping (Fig. 8).—The thread employed in weaving is well known 
to be of two kinds: that which stretches lengthwise being called the 
warp, and is usually stronger, harder, and more twisted than that 
which runs across, and is called the woof or wefU and is softer and less 
twisted than the other. The yarn being properly prepared, the next 
step is to arrange the threads which are to constitute the warp along¬ 
side of each other in one parallel plane. The Hindoo performs the 
operation in the op^^n air, first fixing four short bamboo posts into 
the ground at measured distances, according to the intended length 
of the cloth. He then fdaces between them several pairs of rods. 
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email wheel of warj^jram in eaeih hand, passee the latter over one ot 
the poets, and then walks along the rows, laying down two tbrnda* 
and crossing them (by crossing his hands between each pair of rode) 
until he comes to the post at the opposite extremity/’ He then re* 
traces his steps backwards and forwards as often as there are threads 
of the warp to be laid down. The small reels on which the warp-yam 
is wound are made of fine splits of bamboo and thread, and are each 
attached at right angles to a piece of stick, forming an arm, at the 
end of which there is a ring of coarse glass, through which the yam 
runs. In striped and chequered muslins, two pairs of hand-reds* 
one with single and the other with twisted yams, are used alternately 
for the warps. This is the simple form of ejecting warping, for which, 
in Europe, either the warpmg-frame or warping-mill, with its heck^ 
box, is required to divide the warp-thread into the lease on the two 
alternate sets, one for each heald. 

Applying the Beed to the Warp, or Drawing (Fig. 9).—This part 
of the process is by the Hindoo women performed either immediately 
after the warping, or sometimes not until after that of the beaming. 
The reed is so called from havmg been originally formed of split 
reeds, but by the Hindoo weaver it is generally formed of fine splits 
of bamboo, firmly fixed between ribs of split cane. Mr. Taylor states 
that the finest reeds used in the Dacca looms contain only 2,800 dwts. 
in a space of 40 inches m length. The warp, being folded up in the 
form of a roll, is suspended from the roof of the weaver’s hut, with one 
end of it unfolded, and hanging down to within a foot or two from the 
ground. The reed is then suspended by two slight cords to the warp- 
roll and loose rods, and hangs in front of the unfolded portion of the 
warp. One weaver sits in front of the reed and another workman 
on the other side of the reed. The end loops of the warp having been 
out with a knife, the weaver in front passes an iron wire or sling hook 
through the first division of the reed to the other workman, and the 
ends of the two outermost threads being twisted upon it by him, 
it is drawn back, and the thread thus brought through. Thus two 
threads are drawn through each of the divisions of the reed in suc¬ 
cession. The ends of the threads are then gathered up in bunches 
of five or six, and knotted; a small bamboo is then passed through 
the loops formed by the knots. 

Beaming, or Applying the Warp to the End Boll oj the Loom 
(Fig. 10).—Like the warping, performed in the open air. A workman 
holds the warp folded upon the reed in the form of a bundle. The 
end of it being unfolded, a thin slip of bamboo is passed through it, 
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bMtt) moA imtmmA to it with {^eeei of string* The roll rests in two 
loops of eords attached to two posts, and is turned round with a winch. 
The warp4hread8 are next arranged, and much in the same way as 
in this country, adopted probably from the East. The outermost 
thread being placed according to the intended breadth of the cloth, 
a portion of the warp is unfolded and kept on the stretch by the person 
holding the bundle, while two workmen proceed to arrange the threads 
in the middle. This they do with a small piece of cane, softened and 
beaten out at one end into the form of a brush (like the separator or 
ravel), and then gently tap them with an elastic cane, held in the 
form of a bow, to bring them into a state of parallelism. The portion 
of the warp thus arranged is carefully wound upon the end roll. 
Another portion is then unrolled and similarly prepared. 

Preparing the Healds or Heddles ,—For this purpose a portion of 
the warp behind the reel is unfolded and stretched out, when a broad 
piece of bamboo is placed edgewise between the threads of the warp, 
in order that the weaver may have sufficient room to form the loop 
of the heddles. These are formed of reddish-coloured twine, which 
is passed between the separated threads of the warp to the opposite 
side and is fastened to a cane, to which is attached an oval piece of 
wood of about 8 inches in length. The weaver then dips two 
fingers between the outermost thread of the warp and the one next 
to it, and brings up a fold or loop of the coloured string, which passes 
upon the inside of the oval piece of wood, and is crossed upon the 
cane above. The same process is repeated between every two 
threads of the warp, the cane and oval piece of wood being gradually 
moved across the warp as the work proceeds. Two sets of loops are 
formed on each side of the warp; when those of one side are finished, 
the warp is removed from the post, reversed, and stretched out as 
before, and the process of the other side is repeated. The canes on 
which the loops are crossed are fastened by strings to four small 
bamboo rods, the two upper ones being attached, when placed on the 
loom, to the strings of the heddles, and the two lower ones to the 
weights of the treadles. 

The Loom and Weaving (Fig. 11).—In most accounts of Indian 
weaving the weaver is described as suspending his loom between two 
trees, and allowing his treadles to fall into a hole in the ground, into 
which he inserts his l%s and feet. But in Dacca the loom is hori¬ 
zontal, and always erected under a roof—either that of the weaver’s 
house, or that of the shed built for the purpose. Four bamboo posts 
are firmly fixed into the ground, and connected above by two side- 
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pieces. On these is supported a transverse rod, to which the sHng 
oi the lay or batten and the balances of the heddles are attached. 
The warp wound on the end roll (or yam beam), and having reed and 
heddles attached to it, is brought to the loom and fixed to the breast 
roll (or cloth beam) by a small slip of bamboo, which is passed through 
the loops of the warp, and received into a longitudinal groove in the 
beam. The end and breast rolls are attached to the four standards, 
and are turned round with a winch. The lay or batten consists of 
two broad flat pieces of wood, grooved on their inner edges for the 
reception of the reed, which is fixed in its place by iron or wooden pins 
passed through the ends of the lay. It is suspended from a transverse 
rod above by slings passing through several pieces of sawed shell. 
By altering the distance between these segments of shell, which is 
done by lengthening or shortening the intermediate slings, the range 
of motion of the lay is increased or diminished. The extent of this 
range of motion regulates, in a great measure, the degree of force which 
is applied to the weft in weaving. The proper adjustment of this part 
of the apparatus is considered by the weavers as one of the mcest 
operations connected with the loom. The balances of the heddles 
being suspended to the transverse rod, the treadles, made of pieces 
of bamboo, are contained in a pit dug in the ground. 

The Shuttle (Fig. 12) is made of light wood of the betel-nut palm 
(Areca catechu)^ and has spear-shaped iron points. It is from 10 to 14 
inches in length, and three-quarters of an inch in breadth, and 
weighs about 2 ounces. It has a long open space in its centre, in 
which is longitudinally placed a movable iron wire, upon which the 
reed of the weft thread revolves, passing, as it is thrown off, through 
an eye in the side of the shuttle. The temple or instrument for keep¬ 
ing the cloth on the stretch during the process of weaving is formed 
of two rods connected with a cord and armed at their outer ends with 
two brass hooks or pins, which are inserted into the edges of the 
cloth on its under surface. The loom being thus adjusted, we see 
that, however mde it may appear, it is complete in all its parts; and 
the weaver, being furnished with the cobweb-like yarn, displays his 
unrivalled skill in performing the various delicate operations neces¬ 
sary to the weaving of these webs of woven air. To lessen friction 
on the two threads of the warp during the process of weaving, the 
shuttle, reed, and lay are all oiled. When 10 or 12 inches of the 
cloth are finished, they are sprinkled with lime-water, to preserve 
them from insects, and then rolled upon the cloth beam, and another 
portion of yarn uncovered. Sometimes it is necessary to place 
beneath the extended yams of the warp a few shallow vessels of water, 
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in order that by the evaporation the threads may be kept moist and 
prevented from breaking. The time required for the manufacture 
of a piece of muslin necessarily varies according to the quality, and 
the expertness of the weaver. A half-piece (ten yards in length by 
one yard in breadth) of the finest muslin, costing seventy to eighty 
rupees, cannot be manufactured in less than five or six months. 
A whole piece of Navainpore jehazy muslin, costing two rupees, 
can be made in the course of eight days. In weaving flowered or 
jamdanee muslins, two weavers sit at the loom. They place the 
pattern, drawn upon paper, below the warp, and range along the 
track of the woof a number of cut threads, equal to the flowers or 
parts of the design intended to be made. They then, with two small, 
fine-pointed bamboo sticks, draw each of these threads between as 
many threads of the warp as may be equal to the width of the figure 
which is to be formed; when all the threads have been brought 
between the warp, they are drawn close by a stroke of the lay, and 
the shuttle is passed through the thread, and the weft driven home. 
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COTTON DISEASES IN UGANDA, 1926-1928 

BY 

C. G. HANSFORD, M.A., 

Government Mycologist, 

PART III. 

X. Mechanical Injuries, etc., in Cotton Bolls. 

From time to time a number of abnormalities have been observed 
on cotton bolls in Uganda. Some of these are apparently dependent 
on weather conditions, being much more prevalent in wet seasons, 
while others are found to be of more general occurrence every season. 
During the course of the experimental work carried out by the writer 
during the past iwo cotton seasons, the following notes have been 
accumulated on these abnormalities, and are given hero to complete 
the present survey of cotton boll diseases in Uganda: 

(a) A very common abnormality is the development of asymmetric 
bolls, with one or more locks partially aborted, the seeds apparently 
unfertilized, and the lint undeveloped. In other bolls these abnormal 
locks may contain only one or two noimally developed seeds, the rest 
apparently not fertilized. No evidence of bacterial or fungus invasion 
of the majority of such bolls has been found, and apparently the 
abnormality is merely the result of the unequal distribution of the 
fertilized seeds among the three or four locks of the boll. 

{b) Some bolls have been found in which a very abnormal develop¬ 
ment or even proliferation of the placentas has taken place, resulting 
in a thick fleshy core. No pathogenic organism has been found, 
and at present no evidence is available to explain such abnormalities. 

(c) A common external abnormality of cotton bolls here is the 
development of small corky scabs on the surface of the boll walls. 
These are usually approximately circular in outline and hard in 
texture, varying in size from \ to 1 or 1*5 mm. in diameter. The 
surface is often rugose and furrowed, and very slightly raised above 
the general level of the boll wall. The scabs are usually dry and 
dark-brown in colour. 

In such scabs the writer has been unable to find any parasitic 
organism, though a number of saprophytic fungi and bacteria have 
been isolated from the surface. None of these organisms has repro- 
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duoed the scab when inoculated on to healthy bolls, even when the 
surface of the boll is injured. On the other hand, similar scabs have 
been formed occasionally by pricking the epidermis and sub-epidermal 
layers with a very fine sterile needle, not penetrating into the deeper 
tissues of the boll wall. Though these scabs are produced in only 
approximately 20 per cent, of the total number of bolls thus treated, 
the writer is of the opinion that these scabs m the field are the result 
of similar injury caused to the external layers of the boll wall by small 
sucking insects. They are not associated with the attack of adult 
Dysdercus, which causes an entirely different form of injury. 

(d) In very moist weather the corky scabs mentioned in the 
preceding paragraph become infected by a greyish-white bacterium, 
which invades the deeper cracks in the corky tissues, and on reaching 
the living colls below causes these to proliferate, resulting in the 
raising of the remains of the corky scab by a loose aggregation of large, 
almost spherical, thin-walled hyaline cells, with the bacterial slime 
in the intercellular spaces. Buch spots macroscopioally show a raised 
slimy mass of loose tissue, which is often covered with a wet shiny 
exudation, consisting largely of bacteria. 

These spots have occasionally been reproduced by the writer by 
scratching the surface of the boll wall with a line needle and spraying 
with a culture of the bacterium isolated from natural infections. 
Bu''jessful inoculations are very difficult to produce and, as indicated 
above, it is most probable that special weather or temperature con¬ 
ditions are a necessary factor in development. In the field this 
disease was found most frequent in the Eastern Provinces after the 
very w’^et weather of the 1926-27 cotton season. 

(e) Internal Vrolijeration of the Boll Walls ,—Tiiis proliferation 
was shown by Nowell {loc. cit.) to be the result of Dysdercus attack, 
and this has been confirmed in the experimental work of the present 
writer. After the puncturing of the boll wall by this insect, the 
middle layers of the wall tissue are stimulated and the cells rapidly 
divide, giving a loose mass of large spherical cells, which force their 
way through the minute aperture loft by the proboscis of the insect 
in the tough internal layer of the boll wall. This aperture is enlarged 
considerably by the pressure of the new tissues, and the result is a 
mass of hyaline, or in late stages slightly yellow, cells, up to 4 or 5 mm. 
in diameter, on the inside surface of the boll wall. Buch proliferations 
are a sure index of the^attack of Dysdercus^ and serve as a means of 
counting the actual number of punctures made on each boll. Here 
it may be noted that infections of Nematosjpora are almost always 
associated with such proliferations, and, in fact, this formed the 

VI. 3 17 
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origin»l evidence <m which the connection between CyederoM attack 
infection by N«mak>«pora was first elaoidated by NoweU 

This proliferation caused by Dysderms has been reproduced by 
the present writer by using a very fine sterile needle to penetrate just 
through the holl wall. If the hole made is too large no proliferation 
occurs, and it appears that the needle must be fine enough to allow 
the aperture made in the outer layers of the wall to heal up more or 
less completely by the thickening of the walls of cells adjacent to the 
site of injury. Examination of old punctures of Dysdercus shows 
that superficially almost no sign of the puncture is visible. Occasion¬ 
ally a minute dark spot is just visible. Under the microscope the 
cells adjacent to the puncture in the outer layers of the wall have 
thickened walls, and the aperture is almost, if not completely, 
closed up by these cells. 

No organisms have been found in the wall tissues around the insect 
punctures, nor among the proliferated tissue. The internal Nemato- 
spora attack first develops on the surface of the lint beneath the 
proliferating tissue at the site of the puncture. The writer has ob¬ 
tained no evidence of the presence of Nematospora in the tissues of the 
wall nor among the proliferating colls on the interior surface of the 
wall. In the light of all evidence available, the writer is unable to 
accept any theory of the growth of Nematospora through the minute 
aperture left in the boll wall by the insect after withdrawal of its 
proboscis, and is inclined to the view that spores of the fungus are 
actually conveyed by the insect into the interior of the boll, where 
they subsequently develop. 

In connection with the proliferation caused by Dysdercus it is 
worthy of note that when older bolls are attacked by this insect the 
characteristic proliferation may not develop. In such cases the 
puncture is visible as a dark-brown speck or a minute patch of water- 
soaked tissue on the interior surface of the boll. Frequently a yellow 
discoloration of the interior wall surface develops, and may extend 
throughout the lock affected, oven in the absence of Nematospora 
infection. In the latter case, however, the hnt is not affected, and 
remains pure white in colour; but where Nematospora has been intro¬ 
duced by the insect, the lint is stained yellow, due to the interaction 
of host and fungus. The yellow pigment is apparently developed by 
the host plant as a result of the stimulus of the parasite, and from the 
general observations it would appear that this yellow pigment is 
developed in tho internal tissues of the cotton boll as the result of 
injury either of mechanical or parasitic origin. 
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(f) Artificial injury to cotton bolls by means of a needle or hypo¬ 
dermic syringe penetrating inside the lint cavities often results in 
malformation of the lock affected, or, in extreme cases, of the whole 
boll. In young bolls the seeds may be partially or entirely prevented 
from developing, and similarly with the lint. The internal layers of 
the boll wall may or may not proliferate; the partition of the boll 
and the placenta may develop abnormalities and malformation. The 
interior surface of the boll wall in one or more locks may be discoloured, 
appearing dark-yellow to brown, with minute black flecks. The 
abnormalities may develop in the absence of bacteria and fungi in¬ 
troduced on the instrument, though commonly such organisms are 
carried through the boll wall and develop in the lint cavity. 


XL Internal Flora of Cotton Seed in Uganda. 

From the various samjiles of cotton seed examined by the writer 
during the past two years, the following organisms have been isolated: 
NeDiatofi'pora Asliby and Nowell; Fusaniim Tnomliforme, 

Sheld.; Fusarium KporotrichioidcR. Shorb.; Fw^arium acumimium, B. 
and Jlav; Fusarium anguioides, Sherb.; Fusarium diver si sparium, 
Sherb.; Cladosporiuvi herharum, Link; Aliernaria sp; Bacterium 
malvacearum. E.F.S.; Baeferwm sp. yellow, identical with cultures 
AQl, AQ2 isolated from cotton bolls; Chmiomium sp; Aspergillus 
tamari; Aspergillus sydowi; ^ Bpp, ot Pemcillium; F'lgrospora oryzee; 
Cepluxlosporium sp. 

Of these organisms Aspergillus spp., Penicillium spp., Clado- 
sporium, Nigrospora, Cephalosporium. Chcefomiumy AUernaria, and 
Fusarium spp. (except F. mouilijorme) occurred only in seed showing 
evidence of damage to the testa. Under such conditions a large 
variety of organisms are evidently capable of making their way into 
the interior of the seed, and many sot up a disorganization of the 
cotyledons and embryo. In no case were any of those fungi found in 
undamaged seed. They apparently enter the seed after the latter 
has been damaged in ginning, or during the storage period. 

The remaining fungi and bacteria—^namely, Nematospora, Fusarium 
moniliformey and the bacteria—are found in seed showing no evidence 
of superficial damage to the testa. The methods by which such fungi 
and bacteria are able to enter the seeds still remain obscure. 

It is doubtful whether these fungi and bacteria enter the seed 
while the latter is still only partially developed and enclosed in the 
immature boll. All evidence available to the writer indicates that, 
where such seed is penetrated by these organisms, it is completely 
rotted before the opening of the bolls, and also the lint in such affected 
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bolls is of such a quality that it would seldom be collected for the 
ginnery, but merely left in the fields. 

The amount of internal infection in cotton seed varies greatly, 
and may be as high as 20 to 26 per cent, in particularly bad samples. 
Usually, however, it is very small, as indicated by germination tests. 

Seed infected by Nematospora very rarely germinates, as during 
the softening of the interior of the seed during the preliminary stage 
of germination the fungus grows to such an extent as to completely 
disorganize the contents of the seed. 

On the other hand, seed infected internally with Fusarvum moni- 
Ufonne readily germinates, and the seedlings remain healthy. On 
one experiment, seed known to be infected internally was sterilized 
externally and germinated in litre flasks with a layer of sterile agar 
at the bottom. A number of these seeds gave pure cultures of 
F. monilijorme, but the seedlings grew healthy until they were 
discarded on account of the flasks being too small to accommodate 
them. Those seeds which gave cultures of Nematospora^ when 
similarly treated, proved incapable of germination, and when 
examined three weeks after sowing were completely rotten inside. 

Seed infected with B. maloacearum and the other yellow bacteria 
may or may not germinate, depending on the site and extent of the 
infection. Where infection is Jiniitod to small spots on the cotyledons, 
germination takes place in the normal manner, the spots being visible 
on the cotyledons as these emerge from the soil. Subsequently from 
these spots the disease may, under suitable climatic conditions, 
spread to the young loaves as these are formed by the seedlings. In 
other cases the radicle is infected by the bacterium while still enclosed 
within the seed, and such seeds do not germinate. 

As pointed out above, it appears doubtful whether internal in¬ 
fection of the seed with these fungi and bacteria takes place in the 
unopened bolls. In order to explain the high infection noted in some 
samples of cotton seed, it would appear necessary for infection to 
take place subsequently to the opening of the bolls. In these samples 
the lint must have appearc'd normal, as otherwise the seed would not 
have reached the ginneries in quantity, and for this reason alone it is 
unlikely that infection took place prior to the opening of the bolls, for 
if this had happened the lint would at least have been badly stained. 

In Uganda, after the cotton bolls liave opened they are frequently 
infested with Dysderms, both nymphs and adults, and Oxycarenus, It 
is possible that either of these can introduce the fungi and bacteria 
in question into the interior of the seed, and no external injury would 
be apparent. Also, after ginning, the heaps of cotton seed accumu- 
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lating at the ginneries are covered with thousands of Dysdercus, which 
may then introduce Nematospora, The case of seed attacked by 
B, malvacearum and F. monilijorme is not quite so clear as that of 
Nematospora, There is not as well defined an association between 
these organisms and the cotton insects as in the case of Nematospora, 

A considerable proportion, at least 50 per cent . of the seeds 
internally infected with B, malvacearum are affected in the radicle— 
that is, at the raicropylar end of the seed. In the case of those seeds 
affected only in the cotyledons, these infections appear to be quite 
independent of the niicropyle. On examination of such seed it is 
found that the various individual infections on the cotyledons which, 
after germination, appear independent of each other are really the 
result of a single infection having spread through the tight folds of 
the cotyledon while still enclosed in the seed. Usually only a single 
infection is found in each seed attacked. Excluding those seeds 
affected in the radicle, presumably by way of the niicropyle, it appears 
that in all probability tlie infections on the cotyledons are to be 
associated with insect punctures on the mature seed, either before or 
after ginning. Experimental evidence in support of these views is 
not yet available. 

The case of F, monilijorme as an internal parasite of cotton seed 
is still more obscure, as, except in those seeds very extensively infected 
and partially rotted by the fungus, no damage to the power of 
germination is apparent. Also, healthy cotton seed germinates 
normally in a culture of this fungus, and the seedlings are apparently 
immune to its attack. Its method of entry into the seed and the 
conditions under which it is able to attack the internal tissues of the 
seed have not yet been worked out. 

He « « lie ♦ 

In conclusion I have to thank Mr. G. W. Nye, Cotton Botanist, 
Uganda, for his criticisms and remarks on Ihe paper, and for informa¬ 
tion he has supplied me; also Mr. G. L. K. Hancock, Assistant Ento¬ 
mologist, who has helped considerably with the experimental work 
with Dysdercus, 
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NOTE ON ADVENTITIOUS BUD 
FORMATION IN COTTON 


BY 

F. E. KENCHINGTON 

Owing to the prevailing custom in almost all modem cultivations of 
treating the cotton crop strictly as an annual, and enforcing a 
cutting-out and a blank period, one tends to think of cotton more 
as an herbaceous, annual plant, and to forget its natural perennial 
habit and more shrubby nature. That it can be budded, grafted 
in several fashions, propagated by cuttings,* out back and ratooned, 
lifted and heeled in, are properties which pertain more charac¬ 
teristically and universally to woody perennials than to herbaceous 
annuals. These uncommon jiractices, although in the nature of 
horticultural tricks of no practical interest to the commercial grower, 
are capable of many useful applications by the plant-pathologist and 
plant-breeder. A property of this sort recently obser^^ed in the 
cotton plant, and new to the writer, is that of adventitious bud 
formation from the roots. 

There are characteristically two buds (one axillary and one extra- 
axillary) in each node-unit of the plant, of which often one and some¬ 
times both lie dormant, visible only to caieful examination and 
dissection. These may be avakeiied into growth later by wound 
response or other cause. 

In the seasons 1926-27 and 1927-28 cases have been observed 
here at Shambat in the Northern Sudan whore plants have been cut 
through below the cotyledonary nodes (verified by careful examina¬ 
tion), and even below giound level: the cut roots after lying dormant 
for some time in the soil have later produced protruding, blister-like 
cushions of white, soft, parenchymatous tissue. Upon these, true 
adventitious buds ha\ e formed and have given rise to normal aerial 
shoots, appearing some two to four moiitlis after the cutting out. 
These cushions of tissue appear chai act oris tically, not on the cut end 
of the main axis as callus tissue would, but extruded through its 
cortex in a manner suggesting their possible origin from modified 
lenticels. They occur in that zone where large conspicuous lenticels 
are common; their pale colour and soft texture contrast strongly 
with the old cortex, and resemble the appearances observed in the 
* Harland, 1927, Empire Cott. Gr. Rev., iv., 1, p. 63. 
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very large white over-developed lenticels of plants which have grown 
under very wet conditions, or which have been pulled up and kept 
alive for some days with their roots in water. 

In the experimental cultivation of cotton plants in boxes, it is 
our custom to sow a number of seeds in each box as an insurance 
against failures or damage. These are later thinned by stages to 
single plants, the last thinning being left as late as possible. To 
avoid root disturbance to the survivor at this last thinning, when 
plants are getting big, we have usually cut off the discarded plant 
at ground level rather than pull it up, in the belief that when cut 
below the cotyledonary node the cotton plant could not regenerate 
its aerial parts and must die. While such has commonly been the 
case, a number of instances of adventitious sljoot formation, as 
above described, have been observed. 

Similar cases have occurred in the field after cutting out with a 
heavy digging hoe below soil level, and discontinuing irrigation. The 
photographs illustrate some of these latter cases, which have been 
observed in Sakel, Sea Island, and cottons of the Old W^orld group 
(mainly Gossypium arboreum types). 

The writer is not aware of any references to this property of the 
cotton plant, but, oven if not new, the facts seem worthy of record as 
calling for caution on the part of experimental workers making similar 
assumptions to ours in so cutting our box-plants, and of growers in 
relation to their efficient cutting-out and blank period. 


Received May^ 1929 . 
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BLACKARM DISEASE OF COTTON 


R. E. MASSEY 

NOTE REOETVET) FROM THE AUTHOR ANH MR. M 0. HATTERSLEY 
SINCE THE ABOVE ARTICLE WAS PUBIJSHEI) (See Vol. VI., p. 124). 

Reference has been made in Ihe eirlior ])iper to the presonoo of or^^anisms other 
than P/i. malvarparum E F.S. in the tHmie«! of cotton plants. Now every natural 
infection examined during the past three months has proved to consist of two 
bacteria: one tl)e true Ps. 7n(ilm<parvm^ and the t)ther a baeU'rium which, while 
exhibiting morphological siruil.jrities in its early stages of growth on nutrient 
agar, is dissimilar in tlu* cliaracter of the colonies on solid media and in liquid 
media containing sugars. Moreover, cultures given to us by other workers as 
Ps, rtml vac earn m E.F.S. have j)rovod to be a mixture uf the two organisms. 

Full details will be given in a later paper; the purpose of the present note is to 
correct the information given on p. 12.'>, and to record a by no moans obvious 
aspect of the disiMse. 

Isolation of the Imo organisms is difficult, and neutral nutrient agar containing 
1 per cent. glueos<, and ' ither 1/ .KMtOO malachite green or I/,30,00() gentian violet, 
will be found useful in dilferenttil ing 1 he baeteria, as the yellow bacterium absorbs 
the stain more st rongly. 

The colour of the true Ps. inahnuantni E.F.S, on an\ solid media is a pale 
yellow, whilst its companion is a ndi yilluw. Jn an old normal mixtsl culture 
the pale colonies fre(piently o\eriun lh(‘ yellow oni’s, when th<‘ association is 
apparent to the itiUi'd (‘ve. 

The reactions oi the two organisms to the sugars t.ibulatisl oi\ p. 12.> are as 
follows; but it should be noted that in this instance th(‘ Ii({uid nudium containing 
the sugars (in e.ieli (asc ()•.') jkt cent.) consisted of— 

Pcptoni* .. .. .. .. 1 p(*r cent. 

Salt .. .. .. .. .. Tiace. 

Sugar.. .. .. .. .. O-,") per cent.* 

Distilled water. 

Medium adjusted to pH 0*8 to 7 with broni-th^unol blue. 

TAHLF i. (\).-Sr(iARS RE\(T10NS. 



1 

Ps. ipuh'ttrtarujn, 
12 

ajtit 2 />«//s. 

P'^ maharta) urn. 
Strain 12 
after 3 Day^A 

Ydlow (hganism 
ajkr 3 Dhijh, 

1. 

Starch 

1 

- 1 

0 

2. 

Pectin 

. . 1 Slight 

Slight ' 

0 

3. 

Muci( afid 

..I 0 

0 1 

] 

4. 

Dextiin 

' *> 

... 


1 bottom growth 

6. 

Oanri arabir .. 

..1 2 

2 1 

2 

f). 

01 uc ose 

.. 1 3 

t 

\\ 

7. 

Saccharose 

.. 1 2 

1 .3 

2 

8. 

Xylose 

.. 1 1 

, 1 

2 

9. 

Maltose 

1 

! *- 


10. 

Aramoiimni oxalate 

Tia<e 

Slight 

1 slinio thread 





from bottom 


* By a typographical error 5 per cent, instead I'f tl-b per cent, was given on 
p. 125, line 8, of the f>riginal jiapcT. 

t Pelli(‘le in ], 4, 5, 0 (slight;, 8 (slight), 9. (Numerals 1 to 4 indicalo degree 
of growth, 4 being strongest growth.) 
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Pure cultures of the yellow organism have proved to be non*pathogenic to 
seedlings infected in the succulent tissue of the upper stem by means of needle 
pricks, while pure cultures of Ps. malva^earum are more virulent than mixtures 
such as are isolated ordinarily from infected plants, as judged by the appearance 
of the infected regions. A higher percentage of deaths is also obtained with pure 
cultures of Ps. rtudvacearum than with natural mixtures when young cotton 
seedlings are infected. 

Pending the appearance of a further article on Ps. malvacearum, it is of interest 
to note the rapid changes which take place when this organism is grown on solid 
agar media. Within twenty-four hours shrinkage of the protoplasm takes place, 
and after seventy-two hours the bacterial rods have given place to coccal forms 
which stain poorly, and appear to bo surrounded by a capsule. 

These coccal forms resemble those normally found in the host plant wherever 
the organism is resting; a notable example is the dry infected seed, where cells 
full of very short rods or coccal forms may frequently be found near the chalazal 
end. 

It is believed that these abbrcviatwl forms represent the resting stage of the 
organism, and that they are relatively highly resistant to heat, light, and dryness. 

R. E. Massey. 

M. C. Hattersley. 

April 14. 1929. 
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COTTON STATISTICS 


BY 

JOHN A. TODD, M.A., B.L. 

The feature of the Indian statistics during the past season has been 
the occurrence of frost in the Gujerat district which so upset all 
calculations that the Government were unable to include any estimate 
at all for the districts affected in the “ Final ** forecast. The effect 
is seen in the total figures shown by the ** Supplementary ” Report, 
which on an acreage of 1,723,000 more than last year show an estimated 
crop of 326,000 bales less, whilst the average yield is only 85 lbs. per 
acre against 96 lbs. last year. Even this, however, does not make it 
the worst year in recent records, as 1926 was only 81 lbs. per acre. 
About 600,000 acres of the increased acreage were added in the Supple¬ 
mentary Report, mostly in Bombay and Central India. The table 
of the area, crop and yield by provinces shows the result in detail. 

The failure of the Gujerat crop also makes a considerable difference 
in the distribution of the total crop by varieties. Gujerat includes 
two widely different districts; the northern part (Kathiawar) is 
mostly in the Dholleras area, while Broach of course includes some of 
the finest native long staple cottons in India. Normally the total 
crop of Gujerat is about a million bales, of which about 760,000 
would be Dholleras and about 250,000 Broach. The effect of the frost 
is seen in Table III., which gives the crop by varieties. The Dhollera 
crop is down about 600,000 bales on last year’s figures, and Broach 
about 100,000. 

It may also be noted as of interest that the commercial crop in 
1927-28 turned out to be, for the first time since 1919, actually smaller 
than the Government’s estimate of the crop grown. As this very 
rarely occurs, we give a table showing the composition of the com¬ 
mercial crop since 1914-15. From this it will be seen that both 
Consumption and Exports were rather small last year. The result 
was no doubt a very largo carry-over at the end of last season, but no 
complete statistics of the carry-over of Indian cotton even in India 
are available. 

Our usual table of the smaller crops other than Empire (which 
are given in a separate table on page 264) is now fairly complete for 
1927-28, but is as usual very far from complete for the current season. 
The chief item of interest is the figure given for the Argentine, which 
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is from a private report and shows a very considerable increase on 
any previous year. 

Our usual table of the Egyptian crop by varieties was omitted 
by accident in last issue, and we therefore give it now. The chief 
features are the continued reduction in the proportion of Sakel and 
the steady increase of Ashmouni, which is almost up to its record 
figures in 1924. ** Nahda ” is mentioned separately for the first 
time, and for practical comparisons should be included with Sakel. 
It will also be noted that the Pilion figures have shown an increase 
in the last few years, though not yet up to the record of 1926. 

TABLE I.~.INDIAN CROP, AREA, YIELD. AND PRICE. 1914-1928. 


Seasons. 

Area 

(Acres). 

OOO’s. 

Crop {Bales 
O/400 L6S.). 
OOO’s. 

Yidd per 
Acre, 
{Lbs.) 

Net Exports 
and Con¬ 
sumption. 
OOO’s. 

Season*s Average Prices. 

No. 1 
Fine 
Oomra. 

Per Cent, 
on 

American. 

1914-16 .. 

24,695 

6,209 

85 

4,889 

446 

86 

191^16 .. 

17,746 

3,738 

84 

6,109 

609 

81 

1916-17 .. 

21,746 

4,489 

83 

4,985 

10-32 

84 

1917-18 .. 

26,188 

4,000 

64 

4,499 

18-78 

87 

1918-19 .. 

20,997 

3,972 

76 

3,991 

18-13 

92 

1919-20 .. 

23,352 

6,796 

99 1 

6,343 1 

19-23 

76 

1920-21 .. 

21,340 

3,600 

67 

4,941 

9-20 

77 

1921-22 .. 

18,461 

4,486 

97 1 

1 6,972 

9-00 

86 

1922-23 .. 

21,804 

6,073 

! 93 ! 

6,270 

11-14 

76 

1923-24 .. 

23,631 

I 6,161 

87 

6,946 1 

13-36 

74 

1924-26 .. 

26,801 

6,088 

91 1 

6,923 

11-96 

87 

1926-26 .. 

28,403 

6,216 

88 1 

6,608 

8-97 

83 

1926-27 .. 

24,822 

6,024 

81 

5,624 1 

7*18 

88 

1927-28 .. 

24,761 

6,963 1 

96 

6,666 1 

9 21 

83 

1926-29 .. 

26,484 

5,638 1 

86 

1 

— 



TABLE II.—INDIAN “ COMMERCIAL CROP. 
(Exjnkikq Balks OOO’s). 


Seasons, 

Net 

Exports. 

MiU 

Consumption. 

Domestic. 

Cofutumption. 

Total. 

1914-16 .. 

2,118 

1,771 

1,000 

4,889 

1915-16 .. 

2,486 

1,873 

760 

6,109 

1916-17 ,. 

2,081 

2,154 

760 

4,986 

1917-18 .. 

1,706 

2,044 

760 

4,499 

1918-19 .. 

1,238 

2,003 

760 

3,991 

1919-20 .. 

2,680 

1,913 

760 

6,343 

1920-21 .. 

2,113 

2,078 

760 

4,941 

1921-22 .. 

3,063 

2.169 

760 

6,972 

1922-23 .. 

3,411 

2,109 ' 

760 

6,270 

1923-24 .. 

3,360 

1,846 ' 

760 

6,946» 

1924-26 .. 

3,998 

2,176 

750 

6,923 

1926-26 .. 

3,776 

1,983 ' 

760 

6,508 

1926-27 .. 

2,830 

2,044 1 

760 

6,624 

1927-28 .. 

3,140 

1,766 

760 

6,666 


* Up till 1928-24 the imports were deducted, because some of the mills m the 
Native States included foreign cotton in their consumption. 
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Total I inch Staple and above ..11,476 2,694 94 9,957 1,917 77 10,127 2,289 90 10,953 2,226 

Per cent, of total crop .. .. 40*3 43*0 — 40 0 38*1 — 40*9 38*4 — 41*3 39-4 

Grand total .128,49116,260 88 24,822 5,026 81 24.761 6,963 96 < 26,484 6,638 










TABLE IV.—INDIAN COTTON CROP: AREA, CROP AND YIELD PER ACRE B7 PROVINOBS. 


COTTON STATISTICS 
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Madras . 

Mysore . 

Hyderabad 

Bombay*. 

Baroda . 

Central Provinces and Berar .. 

Central India . 

Gwalior. 

Bengal . 

Bihar and Orissa. 

United Provinces. 

Bajputana. 

Ajmer Merwara ., .. .. .. | 

Punjab . 

North-West Frontier .. 

Assam . 

Burma . 

Total. 


Including Native States, also Sind and Delhi. OOO^s omitted throughout in area and crop figures. 
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Totfcl .. .. 1,089 



TABLE VI,—EGYPTIAN CROP: AREA BY VARIETIES. 


COTTON STATISTICS 
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Included in Others. 








EMPIRE COTTON CROPS FOR TEN YEARS 1919-28, EXCLUDING INDIA. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA, 

288 . AaBiOTJi/PTTEAL IjiPLiioBNTs StTiTABLB FOR INDIA. (Abstr. from Agr. 
JnZ. of India, xxiv., 1, 1929, p. 73.) In connection with the important article 
by Mi*. A. P. Olifl on the question of adapting modem implements to the use 
of the ryot (c/. Abstracts 2 and 622, vol. v.), Mr. R. Cecil Wood suggests that 
instead of making modifications to the plough, to compensate for the difierence 
between the furrow width and the draught width, the oxen should be yoked 
more closely together. 

294 . India: Cotton Cultivation in Cawnporb. (Abstr. from Bpt. on the Agr. 
Stats, of Cent. Circle, Catvnpore, 1927-28, recently received.) The distribution of 
J.N. 1 and C.A. 9 cotton seed was continued, but the real demand in the Circle 
18 for a heavy yielding, high ginning percentage cotton of the type of Aligarh 
White Flower, which can bo sown on the rains without preliminary irrigation. 
The work with heat-treated cotton seed was continued in the Circle by the 
Government Entomologist, and several varieties produced by the Economic 
Botanist were tried on a field scale at the Kalianpur Farm. 

295 . Aqra and Oudh: Cotton Cultivation. (Abstr. from Upt. on the Adminis- 
tration of the Dpi. of Agr., 1928, recently received.) Investigation intt) the possi¬ 
bility of controlling the attack of pink boUworm was continued as the major 
research work of the entomological section. It was financed, as usual, partly 
by the Local Government and partly by the Central Cotton Committee. 

Large-scale field experiments with heat-treated seed were continued at 
Hardwar, Cawnpore, and in Bundelkhand. Notwithstanding adverse weather 
conditions, an examination of the cotton indicated that the area in which seed 
had been heat-treated produced on the average 50 per cent, more marketable 
kapas ” than untreated areas. 

296 . Institute op Plant Industry, Indore. (Abstr. Irom Ann. Rpt. for the 
year ended June 30,1928.) Since 1925, when actual work on the land commenced, 
the Institute haJ3 been brought into working order, and a number of definite 
improvements in the production of raw cotton and of related crops have been 
worked out which have been brought to the notice of the cultivators of Central 
India and Rajputana. With the development of local mterest there has been 
an increase in financial support. 

The preliminary work being now completed, the scientific side will be 
developed as rapidly as possible on the lines of the programme approved by the 
Indian Central Cotton Committee. This programme includes a botanical survey 
of the unit species of cotton; the creation, establishment and maintenance of an 
island of improved cotton on the Malwa plateau; the improvement of the fibre 
of the hardy Roseum type of cotton; a study of the physiology of the cotton crop 
*and of the influence of environmental factors on the lint characters. 

297 . Bombay; Cotton Brekdinq Work at Dharwar Farm. (Abstr. from 
Ann. Hpt. of Dpt. of Agr. Bonibay, 1926-27, received 1929.) “ Tliree herbaceum 
cottons were obtained from Tashkent (Russian Turkestan) and grown durmg 
the year. Two of those did not yield any cotton. Of the third (2519) one plant 
grown in pot produced cotton, and its staple was found to be longer than that 
of Dharwar No. 1, being inch. Flowers on this plant were selfed, and the seed 

VI. 3 18 
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(Attained is suffioient its further testmg. If it is found to breed true, we MBi 
have something new in staple. The plant is interesting from another point of 
yiew also—it produced about twenty bolls, and all of them without exception 
were four-oelled.” 

288 . Cotton Invbstioation Wobk in thn Punjab. (Abstr. from J2pi. 
of the Dpt of Agr, Punjab, 1927, Pt. II., vol. xi.) The following experiments 
are described: Varietal, cultural, and manurial experiments at theHansiStation; 
rotational, irrigation, varietal, and manurial experiments at Lyallpur Agricultural 
Farm; varietal experiments at Montgomery, and varietal and ridge^sowing 
experiments at the Sargodha Experimental Farm. 

899 . Cotton Goods in India and Fae East : Manufactueb. By A. C. Layoook. 
{Text, Weekly, 1929, 2. Abstr. from 8umm, of Gurr. Lit,, ix., 5, 1929, M. 6.) 
The author discusses the effects of foreign competition and the unstable ccm" 
dition of Indian markets on Lancashire trade with India. The Japanese mills 
can take Indian cotton to Japan, pay freightage on it, spin it into yam, weave 
it into cloth, pack it up and pay the freight on it back again to ]^mbay, pay 
the duty on it, and then seU the cloth in Bombay at a lower price than that at 
which the Bombay mills can produce it. The Japanese pay their workers 
25 per cent, more than the Indian mills. The Japanese operative is probably 
as efficient as the Lancashire operative, but receives only about one-third the pay. 
The Japanese mills have been running twenty, twenty-two, and twenty-four hours 
a day, in two shifts, so that the problem of Japanese competition is a serious one. 
In relation to trade with China, the competition of Japan and other countries 
has played a part, and the unsettled state of the country during the past three 
or four years has had a serious effect on Lancashire. The Eastern Textile Asso¬ 
ciation Ltd., by mass production and a cutting down of all costs to a minimum, 
has succeeded in putting a certain cloth into the China market at a price lower 
than that of the Japanese product. The real and substantial cut in this case 
has been made by the dyers, and critics of the “ E.T.A.” claim that they could 
also produce the cloth at as low a figure if the dyers would take the same price 
for them. The “E.T.A.” systc^m involves a change in trading methods, but 
the author believes that the present system of merchanting is the right one. 

800. Technological Repoets on Standaed Indian Cottons, By A. J. 
Turner. Copies have been received from the Indian Central Cotton Committee 
of reports on the cottons named below. The particulars include Agricultural 
Details, Grader’s Reports, Fibre Particulars, Spinning Tests, Remarks and 
Conclusions. 

(1) Surat 1027 A.L.F, Samples from six seasons. This variety is derived 
from a hybrid (1027) originally made at Kirkoo Farm in 1902 between Kumpta 
and Goghari cottons. The present 1027 A.L.F, is a pure line from an individual 
selection made in 1917-18. The area under cultivation in 1926-27 was 465,000 
acres. The yield of seed cotton at Surat Farm is 586 lbs. per acre. The cotton 
is described as suitable for 26s to 32s warp. 

(2) Umri Bant 1928-29. Area under cultivation 226,000 acres under 
Government seed, 640,000 acres under cultivators’ seed (mixed Gaorani). This 
cotton does not give quite os good strength as that of previous seasons; it is 
described as suitable for 228 warp. 

(3) Punjab-American 4F. 1928-29. This variety in 1928-29 contained more 
foreign matter than in the three previous seasons, and was decidedly inferior. 
It was described as suitable for 16s warp, but two further samples tested at a 
later date were found to give rather better results, proving suitable for IBs warp. 

(4) Punjab-American 289F. 1928-29. Area under cultivation 1927-28 about 
3,000 acres. The cotton is described as suitable for 38 b warp. 

\Cf, Abstracts 190, 624, and 526, voL v., of this Review.] 
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HL Non QV m Aipnoour Cotton Obof Failubn in thn Punjab. By W. 
Roberta^ British Cotton Growing Asso. (Punjab) litd., Khanewal. (Abstr. 
from Affr. J, of India, xxiv., 11 , 1929, p. 77.) The history of American cotton 
In the Punjab during the past nine or ten years has been one of occasional serious 
crop failures, with consequent heavy monetary loss to growers. Various theories 
as to tilie cause of the calamity have been advanced, and the result of observations 
would seem to point to the “ White Hy ** of cotton (Alej^rodid) as the main 
cause of the disease from which the crop has suffered. The lines along which it 
is hopvi to overcome the trouble are, briefly, as follows: (1) Later sowing—i.e., 
June instead of May. 

( 2 ) The selection of resistant varieties. (This ultimately will be the main 
solution.) 

(3) The application of nitrogenous artiflcial manures, especially late in the 
season, say September. 

(4) Spraying, especially in May and June, to check the disease in its early 
sta^. 

(6) Destruction of the pest during the cold weather period. “ White Fly ” 
has a very large number of alternate host plants: these are being studied by an 
entomologist this winter. 

COTTON IN THE EMPIRE {EXCLUDING INDIA), 

802 . The following reports have recently been received: 

Imperial College of Science and Technology, Twenty-first Ann. Rpt. of the 
Governing Body, 1928. 

Imperial Institute, Ann. Rpt. for 1928. 

Gold Coast: Rpt. of the Dpt. of Agr., 1927-1928. 

India: Rpt. on the Admins, of the Dpt. of Agr. Agra and Oudh, 1928. 

Rpt. on the Agr. Stations of the Western Circle, Agra and Oudh, 1928. 

Rpt. of the Agr. Dpt., Bihar and Orissa, 1927-28. 

Rpts. on the Agr. Stations, Central Circle, Cavsnpore, 1927-27 and 1927-28. 
Mysore Agricultural Calendar, 1929. 

Rpt. of Dpt. of Agr. Punjab, 1927, Pt. IT., vola. i. and ii. 

Kenya Colony: Ninth Ann. Rpt. of the Dpt. of Agr., 1928. 

Nigeria: Ann. Rpt. of the Northern Provinces, 3927. 

Sierra Leone: Ann. Rpt. of the Lands and Forests Dpt., 1927. 

Southern Rhodesia: Rpt. of the Dpt. of Agr., 1928. 

Tanganyika: Trade Rpt. for the year 1928. 

West Indies; Econ. and Finan. Conditions in the Br. West Indies, 1928. 

808 . AFRICA: Gold Coast. Cotton Cultivation, (Abstr. from Rpt. of Dpt, of 
Agr,, 1927-28, p. 7.) The establishment of a cotton industry in the Northern 
Territories is at present uncertain, and in view of the diffitiiltios in the way 
likely for some time to bo uneconomic. The problem of low yields has to be 
solved, and in addition a type of cotton must be evolved which is suitable for, 
and can be recommended to, the farmer. The work of the Agricultural Depart¬ 
ment during the year has been confined to the initiation of exact field experiments, 
a limiting of the sphere of operations, and the continuing of a restricted scheme 
of seed distribution and purchase. The area to be concentrated on is about 500 
acres belonging to farmer* within a twenty-five to thirty nule radius of Tamale, 
and a bonus scheme will ope. ate for cotton grown with seed approved by the 
Department. At Tamale and Kpevi, types suitable to the districts are being 
aeleoted by the Economic Botanist, and at the latter station experimental work 
is also being undertaken. 

A considerable quantity of cotton was grown in the past season in Togoland, 
and was bought by the Department at a fixed price for unstained lint. The 
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work of diToroiiig the fanner here from the ** kidney type of cotton is prognss- 
ing by means of the distribution of seed from Nigeria. Depredations due to 
cotton Stainers have been more serious in the southern section, where Sea Island 
cotton is grown, than in the northern section. 

S04. Niosbia. Oinneries, (Abstr. foom the Rpt, of the Dpt. of Agr.f 1927-28.) 
The following ginneries are now in operation in the Northern Provinces; Zaria, 
Funtua, Duohi-N-Wei, Karadua and Malumfashi in Zaria Province; Challowa 
in Kano Province; Gusau in Sokoto Province, and Lokoja in Kabba I^ovinoe. 

806. Improved Jshan Cotton, (Abstr. from Sessional Paper No. 1 of 1929, p. 3.) 
In his address delivered at the Seventh Session of the Legislative CJounoil of 
Nigeria, held at Lagos on January 31 last, Sir Frank Baddeley, President of 
the Council, stated that the climate of the 1927-28 cotton season was exceptionally 
dry and unfavourable, but in spite of those adverse conditions, sixty-three bales 
of Improved Ishan cotton were produced for export. Of 26 tons of seed available 
for distribution in 1928, 16 tons had boon sold for planting and 4 tons distributed 
free to those farmers at Meko and Iseyin who wore participating in the “ seed- 
multiplication’’ scheme. The present soEuaon, so far, had been much more 
favourable, and it was hoped that over 1,000 bales of “ Improved ” cotton 
would be produced and exported this year. 

806. Sierra Leone. Cotton Trials, (Abstr. from Ann. Rpt, of Lands and 
Forests Dept.y 1927.) Seasonal and variety trials were continued with the 
following cottons: Allen Long Staple, Cambodia, Delta Webber, four strains 
of Nigerian Cotton, Ishan, Acala, Nunns 37, and three strains of Punjab- 
American. As most of these cottons were planted at the end of the rains, 
the harvesting was not completed until 1928. The trials on the whole were 
disappointing; the plants did not seem happy and vigorous under Sierra Leone 
conditions. 

807. Southern Rhodesia, Cotton CuUiraiion. (Abstr. from Jtpt, of the Sec. 
Dpt. of Agr., 1928.) From the report of the Secretary for Agriculture we 
quote the following: “Although the acreage planted to cotton was the lowest 
since 1923, the cotton industry now shows indications of making satisfactory 
progress. This position is entirely due to the untiring efforts of the Cotton 
Specialist and his staff. The experimente which for the past few years have 
been carried out at the Cbtton SecMl Breeding Station at Gatooma are already 
giving results whicli ma> be of the greatest value to the cotton industry 
in the Colony. In this connection the (’’otton Specialist, who is particularly 
careful in his expressions of opinion, states: ‘ The behaviour of the jassid-resistant 
Cambodia strain which was grown for the first time on the station at Gatooma 
in 1926-27 fully justified the expectations which were then entertained. This 
variety matured so well when all other cottons failed to ofien properly that the 
chief obstacle to successful cotton-growing appeared to bo solved. Further 
proofs were necessary, however, before coming to any definite conclusions. 
These proofs fortunately were forthcoming, and the liehaviour of the strain 
known as U 4 in particular has gone far to demonstrate that cottom may yet 
be successfully grown in Southern Rhodesia.’ This expression of the views 
of the Cotton Specialist is most encouraging, and shows that the untiring labours 
of the staff of the Empire Cotton Growing C’orporation in this Colony are likely 
to be rewarded.” 

808. Seed Supply to Farmers. (Abstr. from Rpt. of ihs Sec. of Agr. S. Ehod., 
1928.) In his report for the year 1928, Mr. Cameron states that from 15 lbs. 
of U 4 seed received from Mr. Parnell, approximately one ton of seed was produced 
at the end of the season on the Cotton Breeding Station. This seed has been 
distributed for farm multiplication to seventy farmers throughout the country. 
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Arrangenieiitfl have been made whereby the farmers retain 25 per oent. of the 
seed obtained from their crops, the remaining 75 per cent, to be sold to the 
Ooremment at a fixed price for re<8ale to cotton growers in 1922. What the 
return will be from the farm multiplication of this seed it is not possible to foretell. 
If farmers will hand>plant in order to economize seed for the ensuing first year 
of general cultivation of U 4, it should be possible to attain a total area of 10,000 
acres, and provided there are no severe and unforeseen attacks of boUworm, and 
a fair average season is experienced, the average indicated above might be trebled. 
At the time of writing the report the seed had germinated fairly well, and the 
outlook promised to be satisfactory, 

800. Sudan. Ckzira Irrigation Project. (Abstr. from Text. Rec., xlvi., 558, 
1929, p. 75.) The dam and canalization scheme from the Blue Nile brought 
under cultivation some 300,000 acres in the first season, including 80,000 acres 
actually sown with cotton and watered, as compared with a maximum area of 
20,000 acres under cotton with the pumping schemes. The total cultivation 
area is now 3,000,000 acres, a wonderful achievement of British enterprise and 
capital. 

810. AUSTRALIA: Queensland Cotton Board. (Abstr. from Queens. Agr. 
Jnl.t xxxi., 1, 1929, p. 87.) An Order in Council has been approved providing 
for six representatives of growers on the Cotton Board instead of five represen¬ 
tatives as previously. 

811. Cotton Experimental Worlc, Collide Research Station^ 1927-28. (Aljstr. 
from Ann. Rpt. Callide Cot. Res. Sta., BUoida, 1927-28.) The climatic conditions 
were, on the whole, favourable, and most of the plots gave satisfactory yields. 
Rotation of crops, and green manure and other fertilizer experiments were 
continued. I’he timo-of-planting experiment s u ere all in favour of early planting. 
Other experiments were carried out in connection with hill planting, thinning, 
spacing, ridging, height of thinning, methods of cultivation, etc., as well as 
work in plant breeding and in the control of insect posts. 

812. WEST INDIES: Cotton in Barbados. (Abstr. from Ann. Rpt. of Dpt. 
of Agr.y 1927-28, recently received.) The great damage caused by pink boUworm 
in 1926-27, coupled with the almost entire absence of a market for Sea Island 
cotton, resulted in the planting of onl> a small area of cotton in 1927-28. For 
the first time all the seed for planting was issued through the Agricultural Depart¬ 
ment. Germinatitm of the seed ^^as poor, o\^ing in many cases to bad planting. 

On the advice of Mr. U. C. Sampson, C.I.E., Economic Botanist at Kew, 
it was decided to introduce strains of long staple American Upland, for which 
there is a consistent demand, and seed of eight differc'nt varieties was accordingly 
imported from America. The performances of these plants will be closely studied 
and compared with the existing Sea Island typos, with a vitw to determining 
their suitability for the Island. 

818. Cotton in Montserrat. (Abstr. from Trop. Agriculture, vi., 8, 1929, 
p. 86.) The quality of staple of the 1928 cotton crop received an exceptionally 
good report from brokers in Manchester. The percentage of stains in the whole 
island’s crop worked out at only 4 per cent. On the whole, high yields per acre 
were recorded throughout the island. Damage by pink boUworm was negligible. 
Cotton sales have been much quicker and prices better than those of recent years. 

814. Cotton in Nevis. (Abstr. from Trop. Agriculture, vi., 8> 1929, p. 85.) 
A good cotton crop is expected. On account of the hurricane, the local Govern¬ 
ment made a free gift of two tons of firet-elass cotton seed, which was distributed 
to the small growers, and was of very great assistance to them. There are about 
1,400 acres in cotton, more than half of which is grown by the small growers. 
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819. CoTTOV Pbospbots or Sr. Voronrr. S!tom a report, reeeo^ reoeired* on 
the ootton orop for the qtiarter ended Maroh 31, 1929, we leam t^t the return 
per acre for the 1928-29 Sea Talaind orop will again be indifferent, heavj rainfall 
during the boiling period, accompanied by fungoid diseaae, b^g reeponatble 
for this. Phytophthora was the chief cause of losses. Stainers (Dpnfsrea#) 
appeared in the cotton fields towards the end of the season, but did little damage. 

COTTON IN THE UNITED aTATEE. 

816. Rbteospeot of the 1928 TJ.S.A. CJotton Crop. By N. S. Pearse. (/nt 
Cat, BvU,, vii., 26, 1929, p. 290.) 

817. Commercial Fertilizers in 1927-28 and their Uses. By G. S. Fiape 
and S. E. Asbury. (Abstr. from BuU. No, 387, Tex. Agr. Ei^. Sta., 1928.) 
Contains statistics regarding fertilizers sold in Texas, information in reference 
to the fertilizer law, and anal 3 r 8 es of samples of the fertilizers sold by different 
manufacturers. A discussion is also included of the use of fertitizers, and 
suggestions for their use on various crops and in various sections of the State. 

818. Cotton Experiments in Arkansas. (Abstr. from the Fortieth Ann, 
Spt,f 1928.) Breeding, spacing, and varietal experiments are described, also 
several experiments in connection with fertilizers. 

319. Cotton Experiments in Georgia. (Abstr. from Forty-first Ann, Bpt, 
Oa. Exp. ata.t 1928.) Cotton plants grown in a number of nutrient solutions 
containing nearly equivalent amounts of ammonia nitrogen and nitrate nitrogen, 
in all cases absorbed more nitrate nitrogen than ammonia nitrogen. Three 
cotton plants three weeks old grown in a quart of nutrient solution containing 
ammonium sulphate as the sole source of nitrogen, changed the pH concentration 
of the soil from 6*8 to 4-0 in forty-eight hours. Cotton plants grown in a nutrient 
solution containing nitrates as the source of nitrogen at an initial pH 6*6, developed 
severe chlorosis at the ago of three weeks. 

Preliminary work has been started on the effects of boron, manganese, copper, 
zinc, and iodine on the growth of cotton plants. 

820. Cotton Investigations in Texas. {Texas Sta. Bpt., 1927. Abstr. from 
Exp. Sta. Rec.y 69, 8, 1928, p. 732.) Studies with cotton at the station and 
substations embraced variety, cultural and fertilizer tests, breeding work, 
inheritance studies, and ginning experiments. 

In a study of certain characters in Belton cotton, the percentages of vegetative 
branches and of 5-lock bolls varied considerably, and the percentage and length 
of lint relatively little. Fairly significant positive correlations were observed 
between plant height and (1) number of vegetative branches, and (2) percentage 
of 5-lock bolls, and between lint length and percentage of 5-lock bolls. It did 
not seem possible to select in the variety for lint longer than 1^ in. without 
decreasing the lint percentage. The percentage of 6-lock bolls and of lint 
appeared to be inherited. 

Noticeable decrease in the vigour of hybrid cotton plants was not evident 
after six years of inbreeding. A single factor appeared to be involved in the 
expression of lint percentage, lint colour, plant colour, and cluster type of boll 
formation, and two or more factors in the expression of fuzziness of seed, pubes¬ 
cence, and petal spotting. Linkage was observed between fuzziness and lint 
percentage. In hybridization studies normal green leaf was completely dominant 
to virescent yellow leaf, red leaf to viresoent yellow leaf, and normal green leaf 
to leaf with plastid chlorophyll deficiency. 

821. Vabistibs of Cotton for Central East Texas. By H. F. Morris and 
G. T. McNess. (Abstr. from Bnll, 384, Texas Agr. Exp. Sta., 1928.) Hie results 
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ei imtB makd out wit^ ten Tanetiee of ootton during the five-year period 1923-27 
wo«ild Appear to indioate that Aoala ootton is the most suitable type for the 
region on aooount of its yield, length of lint, earliness, and ease of picking. 

Stt. Axibxoak Cottow Stakdabds. {Cotton, M/c., 1928, 34. Abstr. from J. 
of Text, Inat., xx., 8, 1929, A. 156.) United States Cotton Standards Aot 
and the Universal Cotton Standards Agreement of 1923 and supplemental agree¬ 
ments are disoussed. The advantages of the Universal Standards to growers, 
shippers, merchants, and consumers are emphasized. These comprise nine 
grades of White** standards and various Colour** standards. Represen¬ 
tatives of various parties interested meet at Washington every two years for the 
purpose of examining and approving numerous sets of copies of the original 
Universal Standards agreed upon in 1923. Efforts have been made with a view 
to effecting agreements in regard to staple standards and representation of 
American cotton shippers at final arbitration in Europe. But in so far as 
Manchester is concerned, the question of staple standards is of little interest 
inasmuch as the bulk of the business is done “ on type.*’ The question of repre¬ 
sentation is to be considered. 

828 . American Cotton Ftjtxjrbs Contract: Proposed Increase in Basic 
Staple. By C. H. Clark. (Text. World, 1929, 76, 732-4. Abstr. from Summ, 
of Curr. Lit., ix., 8, 1929, M. 3.) The American consumption of 1 to It,^ inch 
and longer cotton from the domestic crop has increased more rapidly than 
the average production of such cottons. Owing to inadequate marketing 
facilities and ignorance of values, most growers have found it more profitable 
to plant J inch than the longer cottons. From the growers’, manufacturers*, 
and customers* standpoints the author makes out a strong case against the con¬ 
tinued ise of J inch cotton as the basis for cotton futures contracts on domestic 
exchanges, and shows that a 1 to 1 A inch basis would have many advantages 
and would encourage the growing of the longer ootton. 

884 . American Cotton Futures Contract: Pr(»posed Increase in Basic 
Staple. By A. W. Palmer. (Text. World, 1929, 75,14:5-9. Abstr, from iSwmm. 
of Curr. Lit., ix., 8, 1929, M. 3.) The author discusses the facilities afforded by 
futures markets and examines in detail the possible effects of changing the staple 
basis. A study of the oflScial data of domestic consumption, carry-over and gin- 
nings by staple and grade, confined in the first two instances to the 1927-28 crop, 
and in the latter instance to the current crop up to December 1, indicates that 
U inch cotton, rather than 1 inch, 'would offer the present broadest security of 
hedges and reliability of futures as price indices. The author admits, however, 
most of the advantages claimed for an increase in the staple length basis, and 
also that a sufficient increase in production of inch and longer cotton wordd 
justify a further stepping up of the staple basis. 

826 . Rationalization in the U.S.A. Cotton Industry. By A. S. Peorse. 
(Abstr. from 7'ext. Bee., xlvi., 662, 1929, p. 36.) Pointing out that the American 
ootton industry is now as large as ours. Figures are given showing the inroads 
made by the United States into typically British markets. The rationalization 
of the industry that has been, and is still, going on, is then described. 

826. Cotton Spinning in America. (Absir. from Text. Bee., xlvi., 668, 1929, 
p. 80.) A note issued by th U.S. Dept, of Commerce contains some interestmg 
figures about the relative activity in different localities of the cotton-spinning 
industry of the United States. Taking the month of February as an example, 
it is pointed out that although the cotton-growing States possess only 53 per 
cent, of the cotton-spinning spindles in place in the United States, these spindles 
did 68*16 per cent, of the work, as compared with 28*84 per cent, by the New 
EngUnd States, and 3 per cent, by all other States. 
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COTTON IN EGYPT. 

887. Egypt. The number of The Commercial published by the Maewheeter 
Guardian for March 21, 1929, deals with Egypt. Among articles of speoial 
interest to cotton workers are the following; “ The Land of the Small Farmer,” 
by H. E. Nakhla el MoteiJPasha; “ Future of Long*Staple Cottons,” by Dr. W. L, 
Balls and C. H. Brown; “World Consumption of Egyptian Cotton,” by J. A. 
Todd; “ Developing New Egyptian Cottons.” by C. H. Brown; “ Getting the Best 
from Seed and Soil”; “Preparing and Marketing the Cotton Crop”; “Cotton 
Ginning and Packing,” by 0. Abaza Bey. 

828. Cotton Growing in Upper Egypt. Possibilities of the Futuri. 
By C. H. Brown. (Abstr. from Man. Guar. Cond., February 14, 1929.) The 
advantages of Upper Egypt for cotton growing are: (1) It suffers less from boll- 
worm attack; (2) Has a longer ripening season; (3) Overwatering of cotton by 
the fellaheen, resulting in excessive vegetative growth, is more difficult in the 
higher temperatures and lower humidity of Upper Eg 3 rpt; (4) Nitrogenous manur¬ 
ing does not need such great care; (6) Excessive vegetative growth is checked 
by the greater heat. 

The reason of the small area as yet cultivated is the difficulty of water supply. 
The rest of the paper is chiefly devoted to a discussion of the perennial and basin 
systems of irrigation. 

829. Egyptian Cotton in America. Some Aspects of the Farmers’ Relief 
Bill. By A. M. Psalti. (Abstr. from Egyptian Gazette^ April 17, 1929.) A 
consideration of the probable effects in Egypt of the proposed legislation in 
the United States to levy a protective duty against Egyptian cotton. The 
author is of opinion that while at first such a tariff would react unfavourably on 
prices in Egypt, the latter’s cotton is so much better and more plentiful than the 
American long staples, that supporters of the Bill in America would soon realize 
its uselessness if they considered the position thoroughly and from an impartial 
point of view. 

830. New Egyptian Cottons. {Man, Guar. Coml.y 1929, 18. Abstr. from 
Svmm. of Cvrr. Lit.y ix., 7, 1929, E. 12.) The cotton growers of Jjower Egypt, 
suffering from the liability of Sakel to pest damage, coupled with a steadily 
decreasing yield, are reducing their Sakel outturn and turning to higher-yielding 
varieties. A now cotton, Nahda, has been evolved from the old Nubari, which 
was one of the improved early growths of Lower Eg 3 rpt. Nahda is deep brown 
in colour, fine, and with a staple of 1^ to 1^7^ inch. The yam spun from it is 
extremely sensitive to dyeing processe®, and has been notably in demand for the 
manufacture of velvets. The plant is strong, healthy, and pest-resistant, and 
shows at least one-third more bolls than a Sakel plant. The yield is rather 
disappointing, but the ginning yield is suiierior to that of Sakel. Gizeh No. 8 
is of an Ashmouni stock produced by the Ministry of Agriculture. It has been 
particularly successful in the southern areas of Upper Egypt. It has a staple 
comparable to medium-stapled Pilion of 1^^ inch, is strong and fairly free from 
waste, and has passed all spinning tests. Gizeh No. 3 is a high-yielding variety, 
and is just entenng on the stage of commercial cultivation. Gizeh No. 7 is 
long, strong, and silky in staple, and with a colour very close to that of Sakel. 
It is definitely “ wilt ’’-resistant, and ha® given the best results in the southern 
areas of Upper Egypt and in the extreme north of the Delta. In its esqperi- 
mental stages it yields as heavily in the field as Ashmouni. Sakha No. 4 is 
still in the experimental stage. It is a bright, lustrous, long-stapled cotton, 
averaging about 1J inch, with a good break, and in general appearance closely 
resembles the best Sakel, but is rather rougher. It is a Delta cotton giving a 
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yield about 10 per oent. above Sakel, and has so far shown itself immune from 
“wilt.” 

[Cf, Abstracts, vol. iv., 352; vol. v., 396, 534, 535; vol. vi., 181, 183.] 

381. Tiub Msasukbmbnt of the Dischabge of the Nile thbouoh the Sluices 
OF THE Aswan Dam. By H. E. Hurst and D. A. F. Watt. (Phy. Dpt. Paper 
No. 24, Egypt, 1928.) This paper summarizes the results of more than twmity 
years* work on the measurement of the discharge of the Nile. 

888 . Seasonal Variation in Salinity of Nile Water in the Aswan Re¬ 
servoir AND AT Rodah (Giza). By R. Aladjem. {Bull. No. 81, Min. of Agr. 
Egypt. Obtainable from the Publications Office, Government Press, Bulaq, 
Cairo, Egypt. Price; P.T. 5.) 

888. The Tbbiperature of Cultivated Soil at Giza. By W. S. Gray and 
A. A. Nassar. {Tech, and Sci. 8erv. BvU. No. 79., Min. of Agr. Egypt. Obtain¬ 
able from Govt. Press, Bulaq, Cairo. Price; P.T. 5.) 

COTTON IN FOREIGN COUNTRIES. 

884. Algeria. Cotton Cultivation. By P. de VUmorin. {Bid, Ahstr., 
1928, 2. Abstr. in Summ. of Curr. Lit., ix., 5, 1929, E. 10.) 

885. Revue de la Situation Cotonni^ire en Alo^rie. By C. Perret. {Coton 
ei Cult. Colon., vol. iii., 8, 1928, p. 271.) 

836. Argentine Republic. Cotton Cultivation. (Abstr. from Text. Rec., 
xlvi., 552, 1929, p. 75.) The cotton crop of the 1927-28 season is estimated 
at 73,410 tons, prices to growers being remunerative. The number of persons 
engaged in cultivation is 23,399. The cost of production is one-third less than 
in the United Statt's, land, labour, and transport being cheaper, while the yield 
and length of the fibre are superior. These conditions are offset by the extra 
cost of marketing under present conditions, lack of experience in organization, 
and the difficulties of the labour supply and transport. 

887. Brazil. From the Rpt. on the Finan., Coml., and Econ. Conditions in 
Brazil, 1928 (S. G. Irving), recently received from the Dept, of Overseas Trade, 
we learn that the cotton piece goods industry is still in a depressed condition. 

838. Brazil. Cotton Cultivation. By T. Buhler. {Biol. Abstr., 1928, 2. 
Abstr. in Summ. of Curr. Lit., ix., 5, 1929, E 10.) 

389. La Culture du Cotonnibr au Lomami (Congo Bblgb). By A. Brenez. 
{Bull. No. 84, Assoc. Coton. Coloniale, 1928, p. 417.) 

840. Lb Coton dans l’Uele (Congo Belge). By E. Dejong. {Bull. Agr. du 
Congo Beige, xviii., 1927, p. 451. Abstr. Coton et CuU. Coton., iii., 5, 1928, p. 164.) 

341. Lbs Riohbssbs de l’Afriqub Occidbntale Francaise; V. Lb Coton. 
{L'Afrique Frangaise, Paris, 1928. Abstr. from Int. Rev. of Agr., xx., 2, 1929, 
p. 76.) Cotton has been grown in French West Africa only during the last few 
years. A Cotton Research Station has been established at Segu. Since 1927 

the colony has exported 3,387 tons of cotton. 

♦ 

842. Cotton Production in French West Africa. By L. Blin Desbleds. 
(Supplement to The Afr. World, February 28, 1929.) An interesting acooimt 
of the work of the Association Cotonnidre Coloniale, which was formed in Paris 
in 1905. 

848 . CorroN in Hayti. By R. P. F. Edwards. (Abstr. from Econ. Conditions 
in the Repl of Hayti^ 1928, recently received from the Dept, of Overseae 
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Trade.) The total weight o! the raw cotton exported wai 4,427«n7 hHoi* 
iUthough the amount was not qnite eo high as in prerious years, the price obiilaed 
was higher. 

844. Japan Cotton Industry. <Abstr. from Int, Cot. BvU., Yii., 87, 1989, 
p. 513.) The Department of Overseas Trade state that all ootton-spinaing 
companies of standing, and who are members of the Japan Cotton Spinneni* 
Association, intended to abolish night work as from February last. Those 
mills which voluntarily abolished night work before March 31 are subjeot to 
only 7 per cent, instead of 15 per cent, curtailment of activity at present in foroe. 

845. Statistical Inpormation Conobrnino Cotton Spinnino in Japan. 
Cotton Yam Asscn., Ltd. (Abstr. from J. of Text. Inst., xx., 8, 1929, T. 56.) 
A useful analysis of costs, wages, production, etc., similar to that given for India 
in a previous number. 

[Gf. Abstr. 146 on p. 174 of this Review.] 

846. Japan and its Cotton Tbadb. By W. B. Cunningham. (Int. Cot. BvU., 
vii., 25, 1928, p. 171.) 

847. Cotton Trade Costs op Production in Japan. (Abstr. from Man. 
Ouar. Coml.y April 25, 1929, and May 2, 1929.) A comparison of the costs of 
cotton spinning and weaving in Japan and Lancashire. 

848. La Culture du Coton au Maroo bn 1928. By G. Carle. (BvU. No. 86, 
1929, Assoc. Coton. Coloniale.) 

849. Mexico. Cotton Production. (Abstr. from Text. Rec., xlvi., 549, 1928, 
p. 85.) The total production of cotton in Mexico for 1928 is estimated by the 
Mexican Department of Agriculture at 272,000 bales of 478 lb. net, compared 
with 179,000 bales for last year. This increase in the size of the crop is due to 
the fact that the total area planted is 60 per cent, larger than last year. 

850. Cotton in Mozambique. 9y J* Evans. (Colon. Mozambique Dir. 
Serv, Agr., 1928. Abstr. from Exp. Sta. Rec., 60, 1, 1929, p. 37.) Potential 
cotton districts, climate, planting periods, labour supply, and insect peets and 
diseases attacking cotton are described from a recent survey in Portuguese East 
Africa. While the colony as a whole is considered marginal and submarginal 
cotton territory, in certain areas in each district cotton might be grown in rotation 
with other crops with fair success if the beet insect control methods were used. 

851. Portuguese East Africa. Cotton Cultivation. (Abstr. from Trop. 
Agriculture, vi., 2,1929, p. 52.) Several cotton plantations have started operations 
in the Louren 9 o Marques district, and native-grown cotton is an important 
industry in the territory of the Mozambique Company. Modem ginneries exist at 
Lourengo Marques and Beira, and also at Chemba on the Zambesi, where the 
Mozambique Industrial and Commercial Company have organized an experi¬ 
mental farm of over 12,000 acres. 

An American expert investigated the prospects of this industry, but in his 
opinion the uncertain rainfall and the prevalence of disease make the future 
uncertain, unless irrigated land becomes available for the cultivation of cotton. 
A scheme has been prepared for irrigating the Limpopo Valley, which would 
appear a suitable situation for cotton growing. 

852. Cotton Growing in Russia. (Abstr. from Text. Rec., xlvi., 558, 1929, 
p. 79.) According to Reuter, the total area in the Soviet Union planted with 
cotton amounted to 90,000 hectares (222,000 acres) in 1928, compared with 
740,000 hectares (1,827,800 acres) in 1914. This year it is proposed further to 
extend the cotton area. 
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Hi* Bvbsijl Oottov Oox/cxvA.Tioir. We haTe reoeived a copy of KKUyphonoyt 
JKilo, No. 1928. The Ikt of oontente, given in English, contains the 

Idlowing articles (in Russian): “New Method of Seed Cotton Storage/* by 
A. B* Niraenhatus; “ Methods of Definition of Some Qualities in Cotton Lint/* 
by A. 1C. Sohlossb^; “ Tradition in Ginning/* by D. A. Shepelevich. 

8M. OoTTOV OuLTivsTiov AND Manufaoturb IN Vbnxzuxla. By P. F. Martin. 
Bic., xlvi., 668, 1929, p. 75.) 


CULTIVATION AND MACHINERY: IRRIGATION, ETC. 

865. Th» Plant in Relation to Watbb. A Study of the Physiological 
Basis of Drought Rssistanob. By N. A. Maximov. (Authorized English 
translation. Edited with notes by R H. Yapp. Published by George Alien and 
Unwin Ltd., London, 1929. Price 21s.) A very thorough and painstaking book, 
which presents in a readable form the results of the great amount of work that 
has been done for the advancement of this branch of plant physiology. It 
gives full references to the literature, and will be almost indispensable to all 
concerned with the physiology of plants in general, or of cotton in particular. 
Part I. deals with the Absorption of Water; Part II. with its loss, and Part III. 
with the Water Balance and Brought Resistance of Plants. In this part more 
especially, it will be realized that various long-cherished ideas in connection with 
transpiration in dry climates, absorption of water in salt soils, etc., stand in 
need of drastic revision. 

856. Cotton Sbbds; Thbib Absorption of Water, and Speoifio Gravity. 
By A. J. Turner. (Abstr. from Agr. J. of India, xxiv., 11, 1929, p. 83.) The 
water displacement method of determining the specific gravity of cotton seed 
appeared to be unsatisfactory, and further experiments were carried out using 
liquid paraffin as the displaced liquid. The results obtained for the specific 
gravities of three groups of Punjab-American 4F cotton were as follows, com¬ 
pared with water at 78® F.: 

Specific Gravity, 

For 110 small seeds, of average weight 0*0644 gramme .. 1*064 

For 112 medium se^s, of average weight 0*0801 gramme 1*078 

For 81 large seeds, of average weight 0*0966 gramme .. 1*069 

857. Cotton. Cultivation and Manufacture. By W. Mayr. {TextU- 

berichte, 1929, 10. Abstr. from Summ. of Carr. Lit., ix., 0, 1929, M. 7.) A 

general illustrated account of the cotton plant and its cultivation, picking, 

ginning, transport, and marketing of the cotton, and the processes of manu¬ 
facture, including some hand-spinning and hand-weaving processes. 

858. Getting the Best from Seed and Soil. A Review of Production 

Methods. (Abstr. from The ConU., M/o. March 21, 1929, p. 32.) Section I., 

“ Soil Improvement,” by A. Greiss Bey. II., “ Seed Selection,” by Br. W. L. Balls. 
III., “ Cottonseed Bistribution,” by A. Greiss Bey. IV., “ Methods of Cultiva¬ 
tion,’* by Hussein Enan. V., “ Cotton Peats,** by E. Ballard. VI., “ Research,” 
by Dr. W L. Balls. 

858. Cotton Research in North Carolina. By C. B. Williams. {N. Carolina 
Sia* Rpl.f 1927.) The results of inheritance studies with cotton have thus far 
indioated that the fuzzy tip is a pattern character and is produced by a separate 
pair» or pairs, of characters from those which produce naked and fuzzy seed. 
It is very evident that this character is not an intermediate stage between the 
fuzzy and naked condition. 
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In variety testa, pedigreed strains of Mexican Big Boll cotton being impfoved 
at the station and subs^tions produced a greater money value per acre Ibsai 
oth^ cottons of the same or shorter stajde, and in spinning tests these strains 
were found to be equal, and in some oases superior, to cottons of the same stapto 
grown in the Delta and other areas reputed to pi^uoe cotton of an unusually 
high spinning quality. 

In an experiment with heavy versus light seed for planting, seed w eighin g 
0*12 to 0*13 germinated almost as well as seed weighing 0*16 to 0*16 gm., the 
plants appearing vigorous and growing off well. Seed weighing 0*08 to 0*1 gm. 
germinated 40 per cent, loss than the heavy seed, 46 per cent, more of the 
seedlings died, and the plants were much smaller on June 30. Seed of a Mexican 
Big Boll strain grown at Oxford under late summer drought and on defoliated 
plants were much lighter, gave 26 per cent, less germination, and 20 per cent* 
more of the plants died than those from seed of the same strain grown under 
about normal conditions at Fayetteville. 

Aoid-delinted seed germinated quicker than machine-delinted seed, and both 
surpassed heat-treated seed and untreated seed, which were about equal. Acid 
delinting seemed to cause a greater liability to rot during a cold, wet spdl, 
especially when planting is early. The best advantage is obtained from delinting 
seed when the planting is medium to late. Planting to a stand with acid-delinted 
seed with com and peanut planters was found quite satisfactory, about 1 peck 
of seed being used per acre. Delinting with acid and the heat treatment reduced 
the amount of disease carried by the seed, the heat-treated plats showing slightly 
less disease on the seedlings than the acid-dolinted plats. 

Spacing experiments at the station and substations showed that cotton can 
adapt itself to a wide range of conditions. Closer spacings of from 8 to 10 inches 
in the row on poor soils and from 10 to 12 inches on more fertile soils, averaging 
two plants per hill, have slightly outyielded the wider spacings and also fruited 
earlier. For maximum yields, from 15,000 to 20,000 plants per acre, uniformly 
distributed, is the general recommendation. 

860. Early Matxtrity in Cotton. By Dr. S. C. Harland. (Abstr. from Trop, 
Agriculture^ vi., 4, 1929, p. 114.) Early maturity is often desirable, whether 
upon account of a shorter growing season, or by reason of lessened liability to 
the attacks of pests or diseases. The factors bearing upon maturity are analyzed, 
each being considered in turn: 

(1) “ Period taken by seed to germinate,” affected mainly by the temperature 
at time of sowing, but also affected by subsidiary factors like the presence of 
fuzz, etc. 

(2) “ Bate of growth of main axis,” primarily genetic, but affected by environ¬ 
ment. 

(3) “ The node of the first sympodium or fruiting branch, determining time 
of first flower,” again largely genetic (Upland produces its first fruiting branch 
at nodes 6-9 above the cotyledons. Sea Island at 9-13.) 

(4) “ The time intervals between first nodes on successive sympodia, and 
from node to node along the sympodia ” The time intervals increase as one 
goes up the plant, or gets to the end of the branch. 

(6) “ Genetic liability to shed buds before first flower,” or (6) ” buds and 
bolls during flowering period.” Certain strains constantly shed the early buds. 

(7) ” Susceptibility to diseases which cause shedding,” and (8) ” prevalence 
of insects which do the same.” 

(9) “ Time from flower to ripe boll.” This varies from thirty days in some 
Asiatic cottons, to fifty-one in Sea Island (in the West Indies). 

(10) Form of flowering and fruiting curve as affected by density of spacing.** 
Not only genetic, but also affected by the food supply. Experiment is needed 
to find the economic balance with density of spacing. 
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MU Ttta liiFiioyaifiirY Am SaLionoir or Ck>TTOK. (Trans, title.) By A. F. 
Kidder* {WtUte, JBwpt. Agr, 8oc, Nac, Agr, Lima, Oiio. 8, 1928. Abstr. from 
Swpt Sta, BiC^ 80, 8 , 1029, p. 434.) A disousaion of the principles involved in 
the improvement of cotton. 

I82* Thb Erraor of Spacino on the Yield of Cotton. By C. A. Mooers. 
(/. Amer. 8oc, Agron,, 20, 1928, No. 3. Abstr. from Expt Sta, Bee., 80, 2, 1929. 
p. 133.) Review of spacing tests with cotton in Texas and other Southern 
States gave evidence that with S-feet rows 3 inches could be allowed either way 
from the next spacing without noticeable effect on yield. Somewhat closer 
spacing appeared necessary under conditions of higher productivity than low 
productivity. Texas data on two plants per hill were hardly conclusive, while 
Alabama and South Carolina results slightly favoured two or three plants per 
hill rather than one, but were unfavourable to four. Curves showed the best 
spacing to occur most often within 12 to 16 inch limits, with indications that 
slightly wider spacings may be warranted under Texas conditions. Exceptions 
may exist where closer or wider spacing than the general average may be justified. 

868. Cotton Spaoeno. I. Studies of the Effbot on Yield and Eaeliness. 
By J. O. Ware. (Btdl. No, 230, Univ. of Arkansas Agr. Exp. Station, 1929.) 
From the conclusions we extract the following: 

When conditions were favourable for the crop throughout the season the 
cotton plant was able to adjust itself to a wide range of stand without materially 
affecting production. Ordinarily, earliness was increased more by thicker 
stands than total yield, but unthinned plots usually reduced the first picking and 
total picking slightly. Much is lost in acre production by poor stands or even 
what the farmer has considered a normal stand. One year with another, the 
rate of stand that occurred in the check rows of two or three plants a hoe width 
apart to slightly thicker than this degree of thinning, was the best stand to leave 
in the row, the width of the row to be adjusted according to the fertility of the 
land, 3i to 4 feet wide on rich land, 3 to 3i foot wide on land of intermediate 
fertility, and 3 foet or less on poor land. 

864. The Corbblation between the Soil Salinity and Fi.owerino Date in 
Cotton. By J, Arthur Harris. (Abstr. from J. of Agr. Bes., vol. xxxviii.. 
No. 2, 1929, p. 109.) Consideration of the correlations between soil resistance 
and flowering date in an extensive culture of Pima Egyptian, Meade Upland, and 
Acala Upland cottons, made at the United States Fidd Station in the Gila River 
valley at Sacaton, Arizona, indicates that there is a low negative correlation 
between the soil resistance and the time required for flowering in these three 
varieties of cotton. Since soil salinity is measured in terms of resistance, while 
flowering date is measured in terms of days after an arbitrary origin date (June 1), 
negative correlation coefficients indicate that the flowering date is slightly re¬ 
tarded by soil salinity. 

866. A Possible Relationship between Soil Salinity and Stand in Cotton. 
By J. Arthur Harris. (Abstr. from J. of Agr. Rea., 37, No. 4, 1928, p. 213.) 
The present investigation has dealt with the problem of the relationship between 
t(he concentration of the soil solution and the seedling stand produced in cultures 
of Pima Egyptian and of Meade, Acala, and Lone Star Upland cotton on hetero¬ 
geneous experimental fields. 

Soil salinity was measured in terms of the electrical resistance of the saturated 
soil mass in the standard soil bridge cup. Seedling stand was recorded in terms 
of number of seedlings produced per hill in hills planted with a uniform number 
of seeds (six per hill), in terms of numbers of seedlings per hill in hills producing 
at least one seedling, and in terms of number of seedlings per plot, each plot 
comprising an equal number of hills. 
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Tfage data ior an ezpenment ocmdnoted in 1922, which was admiraHy d«8%aad 
to throw light on this problm, indicate that there is a significant negative ootve- 
lation between soil reeistanoea^ seedling stand. Since soil resistance is measured 
in ohms, and therefOTe increases with diminiahing salt content, this negative 
(KMrrelation indicates that under the range of soil salinities and other oonditkMpe 
of the experiment better stands are produced on more saline soils. 

These relationships should not be expected to hold if cotton were planted 
on soils of indefinitely higher salt content. They may be typical of soik having 
the degree of salinity here involved. 

The results of an experiment made in 1923 do not fully confirm those ol the 
1922 experiment. It is the belief of the writer that the 1923 experiment was 
teohnicfidly inadequate for an investigation of this kind. The results are included 
merely to avoid bias in the presentation of data. 

Assuming that under certain ranges of field conditions there is a positive 
correlation between the concentration of the soil solution and the seedling stand 
of cotton (or, as here expressed, a negative correlation between the eleotrioal 
resistance of the soil solution as measured in the soil and seedling stand), further 
problems as to the physical, chemical, physiological, and perhaps pathological 
causes of this relationship are presented for solution. 

866. Making Mechanical Analyses of Soils in Fifteen Minxttbs. By G. J. 
Bouyoucos (Soil Set., 26, 1928, No. 6, pp. 473-80. Abstr. from £xp. Sta. Eec., 
69, ^ 1928, p. 609.) This report, from the Michigan Experiment Station, con¬ 
tinues the author^B discussion of the hydrometer as a means for the mechanical 
analysis of soils, and the determination of soil colloids. It is considered to have 
been already shown that the hydrometer gives an average measurement of density 
for the entire liquid down to the top of the column oJP soil solids. The present 
paper presents determinations of the combined sand, the silt, and the clay, or 
colloids, in thirty soils, as compared with similar data on the same samples 
secured by the U.S.D.A. Bureau of Soils with the use of the usual mechanical 
analysis procedure. It also discusses, as in the preceding papers, the differences 
in the silt and clay fractions as determined by the two methods in cases where 
a considerable portion of the silt is of the finer sizes, reiterating the view that 
in such cases the silt fine enough to be classed as clay by the hydrometer method 
should properly be included with the clay, and briefly discusses the application 
of Stokes’ law to the calculation of particle size from the hydrometer method 
data. The conclusions are essentially those noted in the previous papers 
supported by additional experimental evidence. 

[Cf. Abstr. 296, vol. iv. of this Review, p. 177.] 

867. The Hydrometer Method for Making a very Detailed Msohanioal 
Analysis of Soils. By G. J. Bouyoucos. (Soil Sci., 26, 1928, No. 3. Abstr. 
from Exp. Sta. Rec., 69, 9, 1928, p. 809.) Extending the scope of his hydrometer 
method, previously reported from the Michigan Experiment Station, the author 
reports in the present paper the resulto of an examination of fourteen soils by 
the determination of the hydrometer readings of their suspensions at the end of 
1, 2, and 16 minutes, and 1, 4, 8, and 24 hours, showing that by the application 
of Stokes’ law such data can be made to yield a mechanical analysis considerably 
more detailed than that formerly made available by much mure time-consuming 
procedures. More than ten soils can be analyz^ in one or two days, and a 
greater number of textural divisions can be obtained than in the regular mechanical 
analysis method.” 

The data presented include the particle diameter represented by eaoh of the 
readings as well as the percentage of the corresponding fraction present in the 
sample in each case. 
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Mb Soiqi Ckaamm Tsa Bxjmoumamit Mithod fob Studying Soils. 
By K A. Keen. (Soil Sei., 1928, Ko. 4. Abetr. from £xp, 8ta, Rec., 60,1, 1920, 
p. 18.) This is B disonsskm oi oertain statements of Bouyouoos. ^ough 
•dmitUng the teAhm close reproducibility of the hydrometer method results, 
•ad spe^cally stating with respect to the hydrometer soil analysis that his 
oomment here presented ** is not intended ... to deny its value as an empirical 
method,** which value he finds to be considerable, the author insists upon the 
essentially empirical character of the procedure, referring to its deviser*s most 
recently published figures as illustrative of his contention that the accurate 
repetition of a given result does not turn a qualitative method into a quantitative 
tme, if we retain, as we ought, the strict meaning of these words.'* 

[Cf. Abstracts 866 and 867 above.] 

869 . Soils and Febtilizibs. By £. M. Crowther. (Reprinted from RpU. of 
the Progress of App, Chem., xiii., 1928.) A review of recent progress in the study 
of these subjects, with references to the literature, which will be very useful to all 
concerned. 

870. Soil Zeolites and Plant Gbowth. By J. F. Breazeale. (Tech. Bull. 
No, 21, Univ. of Arizona, 1928.) 

871. The Usefulness of Capillaby Potential to Soil-Moisture and Plant 
Investigators. By L. A. Richards. (J. of Agr. Res.^ vol. xxxvii., 12, 1928, 
p. 719.) Studios on the movement of soil moisture and its availability to plants 
have been largely experimental, and there is need of a comprehensive, guiding 
theory. The energy potentials and dynamical methods which have been found 
so useful in studying electricity and heat may bo equally well employed in soil- 
moisture investigations. 

A discussion is given on the nature and use of potential functions, and the 
eleotiostatic, gravitational, pressure, capillary, and total potentials are defined. 
It is shown that, when the proper units are used, the value of the capillary poten¬ 
tial in soil which is in moisture equihbrium with water through a porous clay 
wall is numerically equal to the difference in pressure in the water and atmo¬ 
spheric pressure. The capillary potential is therefore a measure of the pressure 
in the soil solution. The factors determining the capillary potential in a moist 
soil are discussed, and experimental data are given which show the relation 
between this function and the percentage of moisture for four different soils. 

A new form of porous clay apparatus is described which can be used in con¬ 
trolling soil water for potted plants. 

872. Fertilizer Ratio Experiments. By R. P. Bledsoe and J. J. Skinner. 
(Bull, No. 161, 1929, Ga. Exp. Sta.) Describes experiments conducted for the 
purpose of studying the effect of different fertilizer ratios on Cecil sandy clay 
loam with cotton, com, and wheat grown in rotation. 

878. Fertiuzer Tests with Cotton. By J. T. Williamson. (Abatr. from 
Thirty-eighth Ann. Rpt. of Agr. Exp. Sta. Alabama^ 1927.) The results of eight 
tests conducted to determine what fertilizer should bo used on cotton following 
a legume that has been turned under, showed that the profitable fertilizer was 
600 lb. acid phosphate and 75 lb. muriate of potash. The addition of 100 lb. 
nitrate of soda increased the yield of seed cotton only 6 lb. per acre. Where 
a satisfactory growth of ^toh or other legume preceded cotton, there was no 
response to nitrate; if, hc^ever, the legume made rather poor growth, 100 lb. 
of nitrate of soda gave a profitable increase in yield. 

874. Exfbbdcbnts with Fertilizers on Rotated and Non-Rotatsd Crops. 
By £. B. Reynolds. (BvU. No, 390, Texas Agr. Exp. Sta., 1928.) A report 
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ot experimente conducted ovet a period of fourteen yearn to study the efleot 
of fertilizers, manure, removal of crop residues, and rotation on the yi^ of orope. 
The fertilizer treatments included superphosphate; superphosphate and manure; 
superphosphate and cottonseed meal; manure; rook phosphate; and rook phos* 
phate and manure. Cotton and com were grown continuously on the same land 
and in rotation with oats and oowpeas. 

The soil responded more readily to nitrogenous than to phosphatio fertUizen* 
indicating a deficiency of nitrogen. The increases in yield, however, resulting 
from the fertilizer treatments were not in general very profitable. Manure 
was the most profitable treatment on cotton, giving an average yearly profit of 
|6*36 per acre. Superphosphate and ^ok phosphate were equally effective 
in increasing yields, but the latter being cheaper was the more profitable. 

The removal of crop residues over a period of fourteen years has produced 
a slight, but not significant, decline in the productiveness of the soil. 

Rotation produced significant increases in the yield of cotton and com. 
The yield of cotton was increased 14 per cent, and com 47*5 per cent, in com¬ 
parison with the yield of continuous cotton and com respectively. Rotation 
produced larger increases in yield than fertilizer, but the largest 3 deld 8 were 
obtained where rotation and fertilizer were used together; in fact, the increase 
in yield resulting from the combined use of rotation and fertilizer was greater 
than the sum of the increases produced by rotation and fertilizer when used 
separately. 

Although rotation increased the yield of cotton and corn, the average acre 
value of the crops grown in rotation was less than the acre value of continuous 
cotton. The particular rotation of cotton, cowpeas, com, and oats, therefore, 
was not profitable in comparison with continuous cotton, largely on accoiuit of 
the low acre value of cowpeas and oats. A two-year rotation of cotton and 
suitable feed crops should be satisfactory. 

876. Experiment on the Rate op Absorption of Nitrate op Soda by Cotton. 
By W. W. Pate. (Abstr. from Thirty-eighth Ann. Bpt. of Agr. Exp. Sfa. Alahamaf 
1927.) The time required for the absorption of 76 lb. of nitrate varied from 
eighty-three days when applied at planting to thirty-six days when applied 
thirty-nine days after planting, and to twenty-seven days when applied fifty- 
six days after planting. 

876. North Carolina. Fertilizer Experiments. (Abstr. from Exp. 8ta. 
Rec., 69, 8, 1928, p. 732.) Varying the phosphoric acid percentage from 6 to 12 
in a complete fertilizer did not materially alter cotton yields at the Upper Coastal 
Plain Substation, although the higher percentages of phosphoric acid markedly 
hastened maturity. As in previous years, varying the percentage of potash 
from 2 to 6 in a complete mixture did not affect yields materially. Contrary to 
previous res^ilts, maximum yields came from the lowest nitrogen application, 
and yields decreased as the nitrogen rose from 3 to 7 per cent. The largest yield 
from a 10-4-3 mixture was obtained from an application of 1,200 lb. an acre. 

877. Fertilizers and Soil Improvers. By W. Gardner. (Oosby Lockwood 
and Son, London. 78. 6d.) Reviewed in West India Comm. Circ., xliv., 798, 
1929, p. 176. 

878. Agronomic Work in California. {California Sta. Rpt., 1927. Abstr. 
from Exp. Sta. Bee., 69, 8, 1928, p. 726.) The percentage of total cotton picked 
at first picking on a plat cut 14 inches deep l)etwoen the rows was 46*6, and 
uncut rows 42, second picking 27*4 and 37*6, third picking 16*6 and 11*3, and 
fourth picking 10*8 and 9*1 per cent. Boot cutting thus seemed to hasten 
maturity, permitting more of a crop to be picked earlier in the season. No 
data are given on the effect of root cutting on total yields. 
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' TxmxD, Sfappid, utd Suiddsd Cottoh. Cohpabisoh. By J. T. 
Wgington. (CcUon, U.S., 1929, 93. Abstr. from Summ, of Curr, Lit., ix., 7, 
1929, B. 13.) The results of mill tests of grade, staple length, visible waste, 
yam strength and end breakages of picked, snapped, and sledded cotton of 
the same variety and from the same field are tabulated and discussed. The 
picked cotton gave the best grade and staple length, showed the smallest per¬ 
centage of visible waste, and spun into the strongest yam. The average end 
breakage per hundred spindles per hour was higher than for the snapped cotton, 
and much lower than for the sledded cotton. The snapped cotton was classed 
the same in grade as the picked cotton, but was slightly lower in staple length. 
The ^centage of visible waste was greater and the yam strength less than for 
the picked cotton. The average end breakage was lowest for the snapped cotton. 
The sledded cotton was classed one grade lower, was shorter in staple length, 
and contained more visible waste; and the end breakage was higher during 
spinning than for either the picked or the snapped cotton. 

880. Vabiability in Staple Length op Some Commbboial Vabieties of 
Cotton. By H. E. Rea. (J. Amer. 8oc. Agron., 20, 1928, No. 7. Abstr. from 
Bxp. Sta. Bee., 60, 1, 1929, p. 37.) Studies at the Temple Texas Substation 
on the lint of sixteen varieties of cotton commonly grown in the State showed 
that most commercial cottons pcMSsess a high degree of variability in staple length. 
Certain varieties were consistently uniform as to staple length, even imder widely 
contrasting climatic conditions, while other sorts consistently exhibited a high 
degree of variation. Some varieties showing considerable variation in length of 
staple in 1926 were relatively uniform in 1926, and the reverse was also true. 
Widely different seasonal conditions in the two years seemed to have no consistent 
effect on the variability in length of staple of the different varieties. 

881. Research in Mechanical Farm Equipment. By H. B. Walker. {Misc. 
Pttbn. No. 38, U.S. Dept, of Agr. Washington, D.C., 1928.) A report of a survey 
made during 1927 for the purpose of determining what are the pressing research 
problems in connection with mechanical farm equipment, and of formulating 
methods of attacking them through the established research agencies of the 
States and the Federal Government. The report is supplementary to one pre¬ 
pared by J. B. Davidson on the same subject, and issued in December, 1926. 

882. Mechanical Harvesting of Cotton in North-west Texas. By D. L, 
Jones et al. {Circ. No. 62, Texas Agr. Exp. Sta., 1928.) Deals very thoroughly 
with the question. The harvesting problem is now the limiting factor in cotton 
cultivation in this region, but it is anticipated that satisfactory harvesting 
machines will eventually bo developed. 

888. Improvements to Cotton Gin. Soc. Alsacionne de constructions m6cani- 
ques. (Abstr. from J. of Text. Inst., xx., 4, 1929, A. 169.) The surface of the 
leather roller, with rough grooves, is made with a single leather band rolled into 
spiral upon the periphery of the roller, and fixed to both ends. 

884. The Middleton Cotton Gin. (Abstr. from Int. Cot. BvU., vii., 87, 1929, 
p. 624.) The new Middleton roller gin, recently introduced by Messrs. Armstrong, 
Whitworth and Co., Ltd., has already been exported to India, Peru, East Africa, 
and Egypt, and reports from the users state that this new gin is giving eveiy 
satisfaction. 

The gin is equipped wit]£ roller bearings and oil baths for all moving parts. 
All belting has been eliminated, with a consequent gain in power and avoidance 
of slip. The makers claim that 26 per cent, less power is required for the Middle- 
ton gin, as compared with the older types. No oilers or belt attendants are 
required, and one fitter can overlook a larger number of gms. Adjustments of 
VI. 3 19 
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tlw gin for difierant lengths of staj^ ere eeeily and qTddt^ edbeted. It fi 
fireproof, m no wood is used in its oonstmotion. The floor spiM 
occupied is only 5 feet 7J inohee by 3 feet 5J inches. 

883. CJOTTOK Gin. Effbot on Staple. By H. S. Busby. (Cotum, U.S., 1888, 
93. Abstr. from Summ, of Curr, LU., ix., 6, 1929, E. 11.) Improper ginnii^ 
produces a high proportion of cut fibres, and may be unneoessaiily wastefnL 
Incompletely carded and aligned fibres and the inclusion of short sta^fie lengths 
which hamper the operation of the preparatory processes result from inoomifiet# 
ginning. Staple distribution diagrams are given of samples treated by three 
different methods, as follows: (1) Staple pulled by hand from the se^. (2) 
Staple from ordinary types of gins in operation in the various growing sections. 
(8) Staple from a cleaning and opening treatment prior to g inning . The M^lIray- 
Hanoook S3n9tem of preparation and ginning was used. Comparisons show that 
the millable cotton yielded as a result of treatment prior to ginning is in excess, 
in quantity, over that ginned in the oidinary way, and that it has a high per- 
oentage of uniform staple and a low percentage of short staple or tadings.** 
^alyses of a t 3 ^ical case are given. In every case the net production of yam 
is directly proportional to the main bulk of staple accumulation shown by the 
diagrams. 

886 . The Intbinsig Strenoth of Cotton. By N. W. Barritt. (Abstr. from 
J, of Text, Inst., xx., 4, 1929.) The author states that the satisfactory establish¬ 
ment of a correlation between intrinsic strength and yam strength would appear 
to present almost insuperable difficultii^; but there can be little doubt that 
it exists. The increase of hair strength with humidity, or on mercerization, is 
reflected in the increase in yam strength from the same cause, and probably is the 
best evidence obtainable in support of this correlation. The demand of the 
spinner for a strong cotton is doubtless a sound one, being based on long experi¬ 
ence, but it is not apparently connected with strength per unit weight of fibre. 

The results of tests carried out by Burd on Sea Island cotton gave an intrinsic 
strength of 278 for the commercial sample, which produced a yam with a count 
strength product of 4,000, whilst Sakel cottons with an average intrinsic strength 
of 277 produced yams with an average strength of only 2,000, though spun at 
more favourable counts. No evidence other than staple and fineness has yet 
been given to account for this difference in efficiency between these two types of 
cotton. 

The grower must conclude that “ fineness ” is more important than anything 
else, but since there are two kinds of fineness it must be defined as low hair weight 
combined with maturity of the fibre. Maturity may be measured in terms of 
hair weight per unit diameter, so that the selection of cotton for staple and low 
diameter of fibre would appear to offer everjrthing the spinner can reasonably 
ask and all the grower can hope to supply. 

887. The Influbnob of the Thermal Factors on the Duration of Phases 
nURTNO THE DEVELOPMENT OF THE PLANT. EXPERIMENTS WITH GRAMINBOtrS 
(Grassy) and Cotton Plants. By T. D. Lisenko. (In Russian.) {Works of 
ike Azerhaidjan Central Exp. Station. Pt. III., Baku, 1928.) CrmduaioM.-^ 

(1) In investigating the influence exerted by thermal factors on plant develop¬ 
ment, it is necessary to make a distinction between the growth of the plants 
considered as a whole and the various stages through which the plants pass. 

(2) The intensity of the thermal energy is one of the chief factors which 
influence both the duration of the various stages in plant development, and of 
the entire vegetative period. 

(3) In any individual plant each stage begins under strictly determindd 
thermal oonditions’~~i.6., a temperature unsuitable for one stage may be necessary 
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for msMm itage. In tibe plants studied, no stage, with the exception of the 
one preceding the formation of floral organs, can begin until a temperature is 
reached wtdch is specific to that stage (constant B). 

In order to complete all its processes each stage needs a constant total of 
degrees-days (constant A) equal to the sum of the differences between the mean 
daily temperatures and the value of constant B for the whole duration of the 
given stage: A»2? (t® - B). The number of da 3 r 8 required for the completion of 

the stage is given by n 

(4) The values of the thermal constants, namely, of the initial constant B 
and cKf the required total of degrees in constant A, are not the same for the corres¬ 
ponding stages in different species. Therefore under one set of temperature 
oonditions a given stage (and also the whole vegetative period) may be passed 
through more rapidly by one species than by another, while under a different 
set of temperature oonditions it may last longer in the first than in the second. 

The number of days (n) required for the completion of a stage depends on 

three values, namely, n - (where A and B are constant for each stage in a 

given species, and only t is variable): hence, in any two given species, if the value 
of the constant B is higher and that of A is lower for one species than for the 
other, the relative position of these two species in regard to the duration of their 
vegetative period will be interchangeable in accordance with the prevailing 
temperature. 

Of two species (other conditions being equal), that species only will bo an 
early maturing one under every set of temperature conditions for which the 
constant B is lower and the constant A is higher than for the second species. 

(6) Different species of cereals at the stage of the formation of culms (t.e., 
as defined in the text, when the first intemode can be felt through the sheaths) 
stand in a different quantitative relationship to temperature. For this reason, 
a given species may be a spring form under one set of temperature oonditions, 
and a winter form under a different set. 

(6) A plant cannot enter a subsequent stage of development if it has not 
completed the stage immediately preceding it. Therefore, if the temperature 
conditions satisfy the requirements of all development stages except one, the 
plant will only reach the latter stage, and its further development will be arrested 
untU the setting in of the temperature oonditions corresponding to this stage. 
At suitably low temperatiu*os (18° to 20° C.) cotton plants can pass through 
all stages of development preceding the stage of bud formation. If the tem¬ 
perature does not rise above the critical value of the constant B for this stage, 
the plant will be able to go through all the preceding stages, but it will not produce 
buds. However early the plant is sown, the formation of buds will not begin 
before a fixed calendar date characteristic of the given region. 

(7) In choosing the date for sowing cotton in a given region, one should be 
guided not only by the existing spring temperature data, but chiefly by the 
mean daily temperatures during the following months over a period of many 
consecutive years, in order to be able to determine the average date on which 
the temperature oonditions are such as to allow the sotting in of the bud-formatiou 
stage of a given species. Working back from this date at which bud formation 
is thecMretically possible, the dates of all the preceding stages—namely, fourth, 
third, second, first leaves, germination—and of sowing, can be worked out from 
the constants and the m^«n temperature conditions of the given region. 

From these conditions it will be seen that in regions where there is a long 
spring season, during which temperatures are below the constant B for the bud- 
formation stage of the given species, the best crops will be yielded not by the 
iflants that were sown the earliest (they would not, in any case, produce buds 
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(8) In order to be able to make a prdimmaiy selection of pure strsine of 
cotton m respect of the earlmees of their maturation, and also tentatiyely to 
assign yanouB species for cultivation m different regions, it is necessary ffrst to 
determine the thermal constants, if not for all the stages, then at least for the 
bad>f(»rmation stage, and to use these constants as factors mfluenomg a decision. 


888 . La Peodtjotion du Coton “ Sea Island ” By W. L (Abste. from 
Goton et Cult Coton , vol m, 8, 1928, p 263 ) An interestmg account of the 
cultivation of Sea Island cotton m the various countnes in which it is grown. 


DISEASES. PESTS. AND INJUEIES, AND THEIR TREATMENT. 

889. Thp Scientific Principles of Plant Protection By H Martm. 
(Ekiward Arnold and Co, London, 1928 Pnce 218 ) A general survey of the 
whole subject, which will prove very useful to students, since it not only deals 
with all the available moans of disease and pest control, but suggests various 
lines of future research 

890. Insecticides Preparation Bj W H Groombndge and A J Diokm- 
son, Ltd , London (E P 301,186 of November 10 1927 Abstr from Summ of 
Curr Lit , ix , 4,1929, E 9 ) Insecticides for use pirticularly on cotton boUworm 
and leafworm are prepared by treating ammonium silico fluonde m an aqueous 
medium, with one or more soluble soaps 

891. On the Study of thf Resistance of Insects to Cold By N Sakharov 
(In Russian) {Zh opvitn Aqron Yu Voatola. vi, 2, 1928 Abstr from 
Rev App Ent , xvu , Ser A 2, 1929, p 126 ) The resistance of the migratory 
locust IS one of those considered 

892. Chemical Hydrated Lime for the Preparation of Bordeaux Mixture 
B y E B Holland and G M Gilligan {Phytopathology. 17, 1927, No 8 Abstr 
from Exp Sta Rec . 60, 1, 1929, p 49 ) Tests are reported of mne samples of 
chemical hydrated lime, represontmg deposits from Indiana, Missouri, Pennsyl¬ 
vania, Virgima, and West Virginia, used for the preparation of Bordeaux mixture 
All the samples tested are said to have proved satisfactory for this purpose, 
and they can be recommended as desirable substitutes for quickhmc 

898. The Experimental Method as Apilted to Entomological Investiga¬ 
tions By W B Herms (Abstr from J of E( on Ent . vol xxu , No 1, 1929, 
p 46 ) The exponmental method is regarded os the most important tool of 
research that scientists employ, ’ hence it is important that this method of 
investigation should be omjJoved to best advantage by workers m the field of 
entomology To illustrate the use of this method experiments are cited in insect 
nutrition, hydrogen ion concentiafion medical entomology, plant diseases, 
insecticides, and hght reactions The use of high grade instruments for observ 
ing, recording and regiilatmg temperature, moisture, iir movements, evaporation, 
humidity, etc , is strongly uigcd and a brief account is given of what the author 
believes to be the necessary quahfic atious of a worker in the field of experimental 
entomology 

894. India Cotton Pests and Diseases in the Punjab (Abstr from Rpt 
of the Dpt of Agr Puniah. 1927, Ft 11, vol i) Attention was chiefly devoted 
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to iimotigOtloa work oa tiio pink boUwocm, but leseaMh was abo notiHnnnH 
in ooiiiieQtio& with the following pests: Spotted boUwonns, cotton stem borer, 
cotton bud oaterpiUars {PkycUa infwdla), MyUocerua mactUosus, Tarache notabUis, 
T. tuiUdida, Sylvia derogtOa, Ampoaea devastans, and Tohha (Ohrotogonua), 

Inyeetigations on the incidence of cotton root rot dise^ were continued, 
but the solution of the problem is not yet in sight. 

896. COTTOW Fbsts is Madras. By Y. Ramachandra Rao. {Admin, RpL c/ 
Oovt, EnUmciogiatt Coimhatoret 1927-28. Abstr. from Rev. App. Ent., xvii., 
Ser. A. 4# 1929, p. 235.) Cotton peets under investigation in Madras during 
1927-28 included Pempherea {affinia^ Fat., Stem weevil), and the boUworms 
PlcUyedra goasypieUa, Saund. and Eariaa, 

896. Boll Wbevil Report. (Abstr. from Text. Rec., xlvi., 558» 1928, p. 79.) 
According to the report issued recently by the Bureau of Entomology, the number 
of live boll weevils found per ton of moss averages 107*7 per cent., against 74*6 
per cent, last year in Texas; 70*7 per cent, against 21 *2 per cent, in South Carolina; 
38*7 per cent, against 88*7 per cent, in Georgia; 10*8 per cent, against 46*2 
per cent, in Alabama; and 40*6 per cent, against 65*9 per cent, m Louisiana. 

897. Weather and the Cotton Boll Weevil. By J. B. Kinoer. {U.8. Mo. 
Weather Rev., 66, 1928, No. 8. Abstr. from Exp, 8ta. Rec., 60, 4, 1929, p. 367.) 
A correlation of data on the weather and boll weevil occurrence obtained in the 
Cotton Belt States since infestation by the pest. 

898. Pink Bollworm. (Abstr. from Int. Cot. Bull., vii., 27, 1929, p. 459.) 
Aeroplanes equipped with insect traps were recently placed in service in Mexico 
by the U.S. Government to study the movement of the pink bollworm moths, 
which are suspected of emigrating to U.S.A. 

The traps (‘onsist of a sticky fly-paper preparation which holds the moth when 
it flies against it. The aeroplanes are sent over territory above which the moths 
are believed to bo flying, and by opening the trap specimens arc obtained. It 
was soon found that an unexpectedly large number of insects are present in the 
upper air, although many of these are insects which possess little or no power 
of flight, and thus are obviously carried involuntarily by air currents. The 
fact that wingless insects are taken up by winds proves how difficult it will be 
to prevent the spread of winged pests. 

Age, sex and direction of flight of the insects from infested cotton fields are 
noted, and the scientists believe these data will enable them to determine the 
season and direction in which the insects travel. 

899. Pink Bollworm in Texas. {Rpt. 1927-28 of the Fed. Hort. Board, Washing¬ 
ton, D.C. Abstr. from Rev. App. Ent., xvii., Ser. A., 1929, p. 221.) The situation 
regarding P. goaaypiella is reviewed. At the beginning of 1928, this moth was 
found in seven new counties in western Texas. The extent of the infestation 
was determined, and control measures were immediately carried out. It had 
been hoped to eradicate the pest by the enforcement of non-cotton zones over 
this area during 1928, but the appropriation of Congress for the compensation 
of losses to farmers in non-cotton zones was only available for areas where live 
boUworms were found. Unfortunately, owing evidently to the severity of the 
weather, only dead boUworms were found in this case, although undiscovered 
boUworms may quite possiUy have survived in seed carried away from the field 
to storage bins, gins, or muls, or in the soU about the base of the plants where 
they arc fairly well protected by a covering of 2-3 inches of soil. Unless eradica¬ 
tion can be effected, P, gossypieUa wUl spread eastwards through the continuous 
cotton bdt of Texas, and the hope of eliminating it wUl then have disappeared. 
In the areas in central nd eastern Texas and in Louisiana in which P. goaaypiella 
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•eeniB to bayo been eradicated, inteiMdye inveetigaticma in ooBnACtoi witb tb^ 
1027 crop revealed no sign of infestation. Infestation was found in an iscdated 
field in the Santa Cruz valley of Arizona, a point further west than has yet been 
reached by the pest. 

400. L’Eabias Iksttlana bt son Parasite Miobobbaoon Bbsvioobnis, ait 
Maboc. By J. de Lepiney and J. M. Mimeur. (Agron. Col. No. 131, 1928* 
Abstr. from Bev. App. Ent., Ser. A., 8, 1929, p. 101.) The bionomics of Eofiat 
insvianat Boisd. (spiny boUworm) are discussed; they are very similar in the 
cool climate of Morocco and in tropical regions. In order to keep Eairias innUana 
well under control in areas where perennial as well as annual cotton is grown, 
the rate of parasitism must be very high. A parasite found on this pest has been 
identified as Microbrctcon brevicomis, Wosm. {Mhogas kitciheneri, Dudg. and 
Gough) by Ferri^re, who points out that it is not identical with M. hebeior, Say, 
which attacks Ephestia hihniella, Hb. and other Pyralids, and which has horn 
frequently recorded under that name. 

The eggs of Af. hrevicomis hatch in one to three days, and the larv» attach 
themselves to the host immediately on emergence, thirteen having been observed 
on one individual. The pupal stage lasts seven days or less, and the maximum 
length of the life of the female adult in captivity was thirteen days. The total 
life-cycle in summer lasts from fourteen to seventeen days. Eggs are laid par- 
thenogenetically, twenty-four hours after emergence; no fertilized eggs were 
found during the course of these investigations, males only being observed 
when larvse of Earias were not available. Punctures are made in the body 
of the host larva, which dies in six to ten days. Eggs laid in larvsa paralyzed 
for more than forty-eight hours are unable to develop, and die with the decompos¬ 
ing host. In the laboratory one female laid seventy eggs in thirteen days, 
while individual hosts carried up to forty-two eggs. 

401. Cotton Flea Hopper. By J. M. Robinson and F. S. Arant. (Abstr. 
from Thirty-eighth Ann. Rpt of Agr. Exp. Sta. Alabama^ 1927, received 1929.) 
Applications of sulphur (6 to 10 lb. per acre) at five-day intervals reduced the 
infestation and materially increased the yield of cotton. Sulphur and calcium 
arsenate (equal parts, 10 to 12 lb. per acre) indicated that it might be valuable 
in combating weevils and hoppers combined. 

402. Inseotos qxje Ataoan al Aloodon y a la Cana db Azuoar bn bl Peru. 
By C. H. T. Townsend. {Bol, Estac. exp. agr. Soc. nac. agrar.. No. 1, Lima, 1928. 
Abstr. from Rev. App. Ent.^ xvii., Ser. A., 2, 1929, p. 100.) The first part of 
this bulletin deals briefly with fifty-one pests of cotton observed in Peru. The 
weevil, Oaeterocercodes goesypii, Pierce, is one of the most serious pests of cotton 
in Peru. It oviposits in the bark at or below ground level, and the larvje mine 
into the stems and roots, withering of the leaves being the first symptom of 
injury. The only means of control is to clear the fields of all old roots, etc., 
and also of Hibiscus and Stylosanthes, replant every year with an early variety 
of cotton, and irrigate with the least possible quantity of water. 

408. Infobhb sobbb la Production db Aloodon bn bl Valle db CAf^BTS. 
By W. E. Hinds. (Abstr. from Rev. App. Ent., xvii., Ser. A., Pt. 1, 1929, p. 23.) 
A leaf-eating caterpillar, Anomis {luruiula, Ouen.), appears to be chief pest of 
ootton in the Cafiete Valley, Peru. Control by dusting with calcium arsenate or 
lead arsenate is advised. A simple duster has been devised, and as the life-cycle 
of the moth requires about twenty-five d&ys, the dust should be applied every 
four weeks. A dust of 1 lb. 40 per cent, nicotine sulphate and 16 lb. of calcium 
arsenate or slaked lime is effective against Aphis gossypii, Glov. An account 
of the bionomics of the cotton square weevil, Anthonomus vesHtus, Boh., is given. 
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lOi. Uk]^ NoxnrsLLX Sfhxvoftbra Pabasxtb du OoroiirKiRB daks la Somaux 
ImjXKITB* By A. Thery. (Ann, Mus. Stor, not,, lii., 1928. Abetr. from Rev, 
AfP* xvii., Ser. A., 4, 1929, p. 246.) The Bupreetid, Sphenoptera acMtica, 
sp. n. is desoiibed from Italian Somaliland, where it is said to be a serious pest of 
cotton. 

106. SoxTTHXBK Ehodxsia. Cottok Pxsts. (Abstr. from Rpt, of the Sec, oj 
Agr, 8, Rhod,, 1928.) The major pests of cotton in 1928 include Jassid (Empoasca 
fetaddUe, Jacobi), Stainers (Dysdercus spp.), Sudan Bollworm(I>iparopstsca«(a7iea, 
Hmpsn.), Wireworms (Trachynitua sp.). Spiny Bollworm (Eatiaa spp.), and 
American Bollworm (Hdiothis obeoleia, Fab.). 

Further progress has been made in the study of the bionomics of the Jassid 
and Cottem Stainer pests. Experiments with poisoned bait against the adults 
of Trachyniiua sp., the larvse of which caused serious injury to cotton at Gatooma, 
gave satisfactory results. Effective baits included a moist mixture of either 
Paris green or arsenite of soda and maize meal, covered over with foliage or other 
available material. Proportions used were (a) 1 lb. Paris green in 180 lb. meal, 
mixed dry and moistened to a friable mash, and (h) 1 lb. arsenito of soda dissolved 
in 20 gallons of water and used to moisten maize meal to a friable mash. 

406. Un Nouveau Parasite Oocasionkel du Cotonnier daks la Vall^b du 
Niger. By R. H. Lucky. (Agron. colon,, xvii., 128. Abstr. from Rev, App, 
Ent,, xvii., Ser. A., I^. 1, 1929, p. 61.) A leaf-cutting bee, Megachile sp., was 
observed in the Niger vaUey in 1926 attacking the foliage of imported cotton 
(Oossypium hirautum). It appeared to avoid native varieties growing in the 
same region, but occurred frequently on Zizyphua spp. 

407. Some Important Discoveries about Migratory Locusts in Other 
Countries and their Application in the Philippines. By F. Q. Otanes. 
(Philipp. Agr. Rev., xx., 4, 1927. Abstr. in Rev. App. Ent., xvii., Ser. A., 2, 
1929, p. 109.) 

408. Experiments with the Infestation of Locuata Migratoria, L. with 
Bacterial Disease. By O. G. Shulguina and P. A. Kalinitshev. (Trans, title.) 
(Gk)sud. Inst. Opytn. Agron. Leningrad. Rpta. Bur. Appl. Ent., 8, 1927, No. 1. 
Abstr. from Exp. Sta. Rec., 59, 9, 1928, p. 856.) This is a report of inoculation 
experiments in which a culture of Bacillua acridiorum and a mixed culture of 
bacilli obtained from Locusta nymphs. Including B. fluoreacena liquefaciena, 
B. punotatua, and B. acridiorum, were used. The best results, namely, 90 per 
cent, mortality, were obtained from infestation of the larvae by B. acridiorum 
under conditions of temperature varying from 12*5 to 23*6° C. (64*6 to 74*3° F.). 
The same culture in a constant high temperature (33 to 35°) gave but 10 per cent, 
mortality. The mixed culture also gave little mortality, B. acridiorum in this 
culture being dislodged by other species of bacilli, B, fiuoreacena liqvcfaciena and 
B, puneUxtue, 

409. Lb Criquet PtLERiN et les Donnies Biologiques R^:cbntes sur lbs 
Acridiens Migrateurs. By P. Vayssi^e. (C. R. Aaaoc. frang. Avan. Set,, 
fifty-first session, Paris, 1927. Abstr. from Rev. App. Ent., xvi., ^r. A., Pt. 12, 
1928, p. 650.) A brief review of the literature on locust periodicity and phases, 
with particular reference to Schiatocerca gregaria, Forsk. 

n 

410. Les Recherohes RI:obntrs sur les Acridiens Migrateurs. By L. 
Chopard (Rev. Hiat. nal. appl. [1], ix., 6» 1928. Abstr. from Rev, App, Ent,, 
xvi., Ser. A., Pt. 10, 1928, p. 500.) This is a brief summary of recent works on 
the bionomics of locusts. 
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§Xh IiOousxA MiQRi!roBiA IS OsKTEAL Asu. By 8. A. IhxAtMmsddi. (la 
Bmia&.) {Ah6kis,ftamIipU,ofiheBitr.ofApp,Snt,,riA.iiL,lSo.2, l^ afaggi d» 
1928, pp. 113-199.) Tbe proeent paper, of whioh a lengthy tummary u ghm to 
Engliflh, is writt^ as the result of the author's personal obscrrations to ^je baato 
of the river Moksha, and of a critioal study of the literature and of museum 
oolleotions to connection with the Asiatic locust (Locuata migratorict^ L.). 

412. The Vabiability OP Xocusto Migrrotoria, L. By G.F. Gauze. Russian.) 
{Dif, dea Planlea, iv., 6, 1927. Also in German to Z. angew, EfU,y ziii., 2i 19W. 
Abstr. from Rev. Ajyp. Eni., xvi., Ser. A., Pt. 10, 1928, p. 486.) Detailed bio¬ 
metrical studies were undertaken to test the theory of phases in Locuata migra- 
toria advanced by Uvarov. Prom a consideration of the tables of measuremento 
made by Uvarov, as well as the actual specimens that served Plotnikov for his 
criticism of this theory, the author’s conclusions are in favour of the theory, while 
several inaccuracies in Plotnikov’s observations, and particularly in those by 
Makalovakaya, are pointed out. The paper is particularly important from the 
point of view of methods of studying variation in this locust. 

418. Studies in the Wilt Disease of Cotton in the Bobibay Kabnatak. 
By G. S. Kulkami and B. B. Mundkur. {Mema. of the Dept, of Agr. in India, 
Bot. Sor., vol. xvii., 2, 1928.) The following are the conclusions drawn: This 
study of the effect on cotton plants of solutions in whioh Fuaarium vaainfectum, 
Atki^on (so closely associated with the wilt disease of cotton), had grown, leads 
to the conclusion, confirmed by microscopic evidence, that the primary factor 
leading to the death of cotton plants is not clogging of tbe vascular ducts by 
the mycelium of the fungus. 

The active factor causing wdlt in cotton plants used in these experiments 
appears to be a chemical compound or compounds occurring in the liquid in whioh 
the fungus has grown, which is not destroyed by boiling and which is not remov¬ 
able by filtration through porcelain filters. It is not, moreover, destroyed by 
heating the filtrates in an autoclave at 1 lO^' to 115^^ C. The nature of the substance 
or substances has not been determined, but lactic and oxalic acids are definitely 
excluded, and nitrites do not appear to be the cause of the result noted. The 
solutions in which the Fuaarium had grown were not only fatal to susceptible 
types of cotton plants, but they also caused wilt symptoms in resistant types, 
and even in types (like Gadag 1) which are highly resistant and even considered 
as immune. 

414. Cotton Root Disease. (Abstr. from Forty-First Ann. Rpt. Ga. Exp. Sta., 
1928.) The cotton seed treatment tests started in connection with the study 
of the root disease produced by Fuaarium moniliforme have been continued in an 
effort to determine the comparative efficiency of liquid and dust disinfectants, 
and the commercial value of surface disinfection of cotton seed. 

The results show that surface disinfection can be accomplished with dusts, 
which are much cheaper and more easily applied than the deltoting method. 

416. Relation op Cotton Root Rot and Fusarium Wilt to the Acidity 
AND Alkalinity of the Soil. By J. J. Taubenhaus et al. (Bull. No. 389,1928, 
Texas Agr. Exp. Sta.) Root rot of cotton, caused by the fungus Phymatotrichum 
omnivorum, is the most destructive diseaw* of cotton in Texas. It is especially 
serious in tbe “ black lands ” whore the heavy soils usually contain much lime. 
The present study was planned to determine whether the distribution of the 
disease in Texas is actually con elated with differences in the acidity or alkalinity 
of the soil. 

Laboratory studies of the growth of the fungus on culture media showed 
that it grew best at about the neutral point, pH 7‘0, and that it would not grow 
so well in more acid or in more alkaline media. 
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Mds in nxtoen ooimtiBB ci Texas were examined, and the acidity or 
alkaliiiity of the soil studied in relation to the presence of cotton root rot and 
also SWtfium wilt. Boot rot was found in acid soils (pH 6*5-6'4) as well 
as in nedtral (pH 6»5-7*4) and alkaline soils (pH 7*6-9‘0). However, in the 
alkaline and neutral soils the percentage of fields in which the disease was present 
was twice that in the acid soils, and root rot was also much more destructive 
in these fields than when it was found in acid soils. Fusarium wilt, on the 
contrary, was much more common on the acid soils. Hence it is probable that 
the differences in the distribution of these two important cotton diseases can be 
explained as due in part to differences in soil acidity. 

416. Studobs of Tbxas Root Rot m Awzona. By R. B. Streets. {Phytopaih., 
xviii., 11, 1928. Abstr. from Rev, App, Mycd,, viii., 4, 1929, p. 239.) Texas 
root rot (Phyma4otrichum omnivorum) causes the greatest economic loss of any 
Arizona plant disease. In a two-year study of the life-history of the causal organism 
all attempts at oonidial germination were unsuccessful. The fungus advances 
through the soil by means of rhizomorphs composed of a large central hypha 
enveloped by a sheath of finer m 3 rcelium bearing the typical slender, cruciform- 
branched appendages. Primary infection on cotton and lucerne usually occurs 
on the taproot 6 to 12 inches below soil level, and is effected by a combined 
wedging action of the hyphse between the cortical cells, and by the penetration 
and filling of the adjacent cells with h 3 rph 8 B. Selections from very severely 
infested fields of Pima and Aoala cotton have been grown for two years on heavily 
diseased soil, and certain of the surviving progenies give promise of a fair degree 
of resistance. Soil sterilization with formaldehyde, organic mercury s^ts, 
carbon bisulphide, or sulphuric acid has proved effective to a limited extent. 

417. The Influbnob of Alkali in Soils on the Prevalence of Anoulab 
Leaf-Spot in Pima-Eqyptian Cotton. By J. G, Brown. {Ahstrs. of Theses, 
Univ. of Chic. Sci. Ser. IV. (1925-26), pp. 259-261, 1928. Abstr. from Rev, 
App. Mycol., viii., 2, 1929, p. 101.) Angular leaf-spot of Pima-Egyptian cotton 
is supposed to be less severe on alkali soils in Arizona. Investigations showed 
that sodium chloride, in concentrations sufficiently low to permit the growth 
of cotton, decreases the amount of infection in the Pima variety. 

418. PABASme AND SAPROPHYTIC FCNGl OP THE DOMINICAN REPUBLIC. (Tranfl. 
title.) By R. Gonzalez Fragoso and R. Ciferri. {BoJ. R. Soc. Espanola Hist. Nat., 
xxviii., 7, 1928. Abstr. from Rev. App. Mycol., viii., Pt. 3, 1929, p. 200.) A 
species of Netnafztspora found on cotton (probably Gossypium hirsutum) seeds 
at Haina (Dominican Republic) was identified as N. gossypii. On various 
standard media, however, there was a sparse development of the yeast forms 
associated with N. coryli in addition to the normal mycelial mode of growth. 
Following up Guilliermond’s suggestion for the exclusion of N. gossypii from 
genus Nematospora on cytoiogical grounds, and its transference to the Hemias- 
oaoeas, the authors here create a new genus Ashbia (a Latin diagnosis of which is 
given) with the type species A. gossypii (this genus has been anticipated by 
Guilliermond’s Ashbya founded on the same species: see following abstract.) 

419. Researches on Some Lower Ascomycetes Isolated from Stiqmatomy- 
oosis of Cotton Seeds. An Essay on the Phyloobny of the Ascomycetes. 
(Trans, title.) By A. Quilliormond. {Rev. Qen. de Botanique, xl., 1928. Abstr. 
from Rev. App. Mycol., viii., Pt. 3, 1929, p. 200.) A full account is given of the 
author’s detailed morphological and cytoiogical studies of Bpermopthora gossypii, 
Nematospora gossypii, and N. coryli, which, especially the first-named, are con¬ 
sidered to throw an important light on the phylogeny of the Ascomycetes. 

N. gossypii is regarded as differing oonsiderably from N. coryli^ which, in the 
author’s opinion, is closely related to the true yeasts. The former is a filamentous 
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iimgos referable to the HemiaaoaoeiB, and ii made the of a near 
AMya (see {ureoeding abstract.) 

Ihe bearhig of these stodies on the origin of the Asoomyoetes is considered 
at Imgth. The author places 8, go$sypi% in the new family* Spemopktkoraeecet 
which he considers to be intermediate between the Phycomycetes and the Asoo- 
mycetes. In his opinion* the discovery of 8, gos^ypii confirms Dangeard's view 
that the Ascomycetes are derived from the Phycomycetes. 

480. Cotton Dissasxs of Spboial Impobtancb in Tbnnssssb* anb tbxxe 
Control. By C. D. Shorbakoff. {Circ, No, 24, Univ. of Tenn. Agr. Exp. 
Station, 1929.) Anthracnoee and angular leafspot are the most important 
diseases, and control by using two to three year old seed delinted with sulphuric 
acid is recommended. When Fusarium wilt is troublesome on sandy soils, 
only wilt>resistant varieties of cotton should be planted. On the black soils 
along the Mississippi River, Verticillium wilt is common; the use of disease-free 
seed and the rotation of cotton with alfalfa and com may help to reduce the 
damage. ** Rust ” disease can usually bo remedied by an application of 60 lb. 
of muriate of potash to the acre. 

OENEBAL BOTANY, BREEDING, ETC, 

481. Studies of Inheritancb in Cotton. By G. L. Kottur. In Trop, Agri- 
ctdtwre, vol. v., 9 , 1928, Dr. S. C. Harland criticizes the results of Kottur’s work 
(Cf. Abstract 149, vol. i. of this review), and states that in genetic analyses of a 
quantitative character, it is illegitimate to classify an F 2 hito groups except with 
reference to points of minimum frequency, and then only in curves showing 
characteristic modality—bimodality for a 3:1 ratio, or trimodality for a 1; 2:1 
ratio. 

Mr. Kottur replies to this criticism in Trop. Agriculture, vi., 6, 1929, and in 
a riposte attached, Dr. Harland adheres to his original contention. 

422 . Cotton Boll: Look Number Inheritance. By H. Dunlavy. {Biol, 
Absir., 1928, 2. Abstr. from 8umm. of Curr. Lit., ix., 6, 1929, A. 4.) Data 
given show that seed from 4- and 6dock bolls produced by the same mother 
plant produced plants having practically the same percentage of 5-lock bolls. 
The 4-look boll progenies produced slightly more 5-lock bolls than did the 5-look 
boll progenies. In another experiment, the highest producing (production of 
5-lock bolls) plants gave rise to the highest producing progenies. For the years 
1921 and 1924, the “ high ” progeny group produced 9-0 and 1*9 per cent, higher 
respectively than the “ low.” 

428. Location of “ Motes ” in the Upland Cotton Lock. By H. E. Rea. 
(J. Anuif. 80 C. Agron., 20, 1928, No. 10. Abstr. from Exp. 8 ia, Bee,, 60, 4 , 1929, 
p. 328.) A study of the lucks of Anton cotton in 1924 and Belton cotton in 1925 
and 1926 by the Texas Experiment Station, showed a progressive increase in 
motes (aborted ovules) from the apex to the base of the lock, the percentage 
range being from 6*5 to 25-3 for the 9-8eoded locks of Anton, 11*1 to 38*6 for the 
ll-seeded locks of 1925 Belton, and 17*2 to 83*3 for the ll-seeded locks of 1926 
Belton. Five-locked bolls averaged 19*2 per cent, of motes in Belton in 1926 
and 4-locked bolls 16*8 per cent., while in 1926 the respective percentages were 
27*5 and 20*5. The difierences are suggested as nutritional or possibly due to 
incomplete fertilization. 

424 . Leaf Temperatures of Cotton and their Relation to Transpiration, 
Varietal Differences, AND Yield. By F.M. Eaton. {Tech,BuU.No.^l,V,8, 
Dpt. of Agr., Washington, D.C. 1929.) JVom the summary we quote the follow¬ 
ing: This bulletin deals with the leaf temperatures of the cotton plant in the 
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wWtli'WWfe. a3» experinwnW plMts (Pima and Aoala TOrietieg) were grown at 
SaoatQii, Arisona, aa a part of a water-requirement series. 

Hie leal-temperature measurements were made by the thermo-eleotrio method, 
in terms of the departures of the leaf temperaturee from the temperature of the 
air. In measuring leaf temperatures, a leaf was folded upward in such a manner 
that two portions of the upper leaf surface were brought firmly together over one 
junotion of the thermocouple, while the second junction, freely exposed to the 
air, was protected from the direct rays of the sun by two slightly separated slips 
of white paper. The thermocouples were connected by long extension wires to 
a galvanometer permanently mounted on a screened porch overlooking the 
experimental plants. 

Leaves selected for similar exposure and age were found to vary in temperature. 
The variations were, in general, greatest during the hours of highest transpiration 
and of greatest intensity of climatic factors. The standard deviation of a series 
of forty-eight cotton leaves selected for similar exposure each hour throughout 
a day ranged from 0-301 to 1-280® C. 

An average difference of 2-0® C. was found between cotton leaves nearly normal 
to the sun and leaves at an angle approaching 90® from the normal position. 

Young leaves were foimd to be cooler than old leaves. A mean difference 
of 1*4 ± 0-26® C. was found in the temperature of loaves differing in age by three 
to five weeks. 

Attention is called to the fact that over a six-year period the yields of Acala 
upland cotton have been relatively low at Sacaton during those years marked 
by an average maximum summer temperature above 100° F. The Acala yields 
averaged 40 per cent, greater during the three cooler years than during the years 
with average maximum summer temperatures above 100°. During the same 
six-year period, the alternate years of which had mean maximum summer tem¬ 
peratures above 100°, the yields of Pima Egyptian cotton fluctuated less, and the 
fluctuations showed no relationship to the mean maximum temperatures of the 
summer. 

425 . Sand-Sowing in Cotton Breeding. By G. Aboulola. {Tech, and Set. 
8erv, BvU. No. 80, Botanical Section, Min. of Agr. Egypt, 1929.) Sand-sowing 
is a more successful method in cotton breeding than sowing the cotton seed with 
the seed of some other plant such as ** Bamia to help its germination. This 
method is very suitable to a dry climate. A hole depth of one inch, sowing with 
a small cone dibble, and the use of one seed a hole are recommended, also water¬ 
ing before and after sowing. The writer suggests the following method: “ Water 
the ridges, leave them to dry to a ploughahlo condition (eight days in Upper 
Egypt, ten in Giza, and twelve in the North of the Delta, will probably be 
enough), sow with the small cone dibble at about two-thirds of the distemee up 
the side of the ridge. Use dry seed, and water after sowing. The flow of water 
should be slow and the water level should be just below the line of sowing, in 
order that the holes shall be soaked by capillarity and not covered with water. 
This condition of watering is the best, but there is not much harm in covering 
the holes with water; a hole covered with water is preferable to one that is scantily 
watered. After a week or so the soil should be lightly fassed to get rid of the 
weeds, and care should be taken not to touch the sand-sown holes or to cover 
them with soil.'* 

426 . A Method of Water Control for Sand Cultures. By O. V. S. Heath. 
(Ann. of Bot.f xliii.. No. ol^ix., January, 1929.) The construction and oalihration 
of an apparatus for measuring the moistujre contents of sand cultures is described. 
This apparatus consists of a porous porcelain candle full of water, buried in the 
iia nd, and with a mercury manometer attached. By calibrating the manometers 
in tenns of sand moisture content, it is possible to measure the latter significantly 



284 THE IMPIBB COTTON GBOWINO EB7IEW 

to 1*2 per cetit. of the freight of sand. If the apparatus it used for measnriiig 
the water uptake by a plant growing in sand culture, the accuracy must be much 
greater. It is suggested that this apparatus provides a satisfactory method of 
water control for sand cultures. 

487 . Development op the Cotton Boll as Appeotsb by Removal of the 
Involttoee. By T. H. Keamey. (Abstr. from J. Agr. Bes., vol. xxxviii.. No. 7, 
1929, p. 381.) Complete removal, by excision, of the involucres of Pima cotton 
flowers on the day of anthesis caus^ very significant reduction in the external 
dimensions of the boll, in the weight of the dry contents of the boll, in the weight 
of the individual seeds, and in the abundance of the lint. 

The length of the period from anthesis to the opening of the bolls was shortened 
by three to four and a half days on an average. The more rapid drying of the 
walls of the boll due to full exposure to the light is believed to have been the chief 
factor in hastening the opening of the bolls deprived of involucres. 

The reduction in the weight of the individued seeds was virtually the same 
whether the involucres were removed from only four flowers on each plant or from 
all flowers produced during a period of six weeks, an average of forty-eight 
flowers per plant. This suggests that the involucre contributes materially to 
the nutrition of the boll subtended by it, but little, if at aU, to the nutrition of the 
plant in general. 

The reduction, relative to the control (unmutilated) flowers, in the weight 
of seed cotton per boll, in the weight of the individual seeds, and in lint index 
was substantially the same whether the involucres were removed on the day of 
anthesis or about ten to fourteen days before anthesis. The inference is that these 
characters are controlled mainly by conditions prevailing after anthesis. 

The mean number of seeds per boll was little if at all reduced by the removal 
of the involucre on the day of anthesis, but it was significantly reduced when the 
involucre was removed ten to fourteen days before anthesis. 

In the former case the ovules were fully developed, and the removal of the 
involucre could have brought about a reduction in the number of seeds only by 
affecting fertilization adversely. In the latter cose inferior nutrition due to 
suppression of the involucre may have rendered some of the ovules incapable of 
fertilization. 

The effect upon the length of the lint was not determined in the experiments 
in which the involucre was excised on the day of anthesis, but excision at 
ten to fourteen days earlier resulted in reducing the mean length by nearly 
3 mm., and the reduction was highly significant. 

428. Non-Dbhiscbncb op Anthbrs in Punjab-American Cottons. By 
Trevor Trought. {Mems. of the Dpt. of Agr. in India, Bot. Ser., xvii, 1, 1928.) 
A preliminary note of a phenomenon which is at present imder investigation 
at Lyallpur, giving some details of observations made to date on the non* 
dehi^noe of anthers in Punjab-American cottons. 

489. Matbrialleiirb fur die Textilindustrie. By J. Spennrath. (M. 
Kra 3 ni, Berlin, W. 10.) This work represents a useful summary of information 
upon matters connected with vegetable and animal fibres, and in many cases 
gives useful references to the literature. 

In the first section (Plant Fibres) cotton takes pride of place, and is followed 
by a chapter on cellulose with its various reactions to chemical and other treat¬ 
ments, and by one on spinning and weaving of cotton. Kapok is dealt writh, 
and a long list of fibres more or less frequently used for the same purpose as 
cotton, or for piuposes for which cotton might be used. Information is then 
given in connection with the bast fibres, such as flax, hemp, jute, and the like, 
with a special chapter on the making of paper. The leaf fibres are also dealt 
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wilh, the most important being the Manila hemp; and finally, the fmit fibres, 
snoh as oooonnt. 

The second section of the book is devoted to Animal Fibres, such as wool, and 
there are final sections treating of mineral fibres (asbestos, etc.) and artificial silk. 

The book forms a useful compendium of elementary information on the 
various fibres, and is well furnished with diagrams and illustrations. 

480 . FnsriB Staplb Cottons: Classification. By J. A. Todd, (ifan. Ouar, 
Ooml,, 1929, 18, 337. Abstr. from Summ. of Curr. Lit, ix., 6, 1929, M. 7.) 
Changes in world supplies of fine cotton are traced. Sea Island cotton has been 
very largely replaced by the Sakel varieties, which are now giving place to Uppers. 
Afifi has not yet found a successor of its own class, for PUion has not commanded 
general acceptance. In this group also the old Delta staples of the Mississippi 
have been replaced, but not equalled, by the new staple Upland varieties. The 
greatest change has been in the Uppers group. The majority of the changes are 
in the direction of lower quality. 

481. Lono Staplb Cottons: Supply. By J. A. Todd. {Text World, 1929, 
75. Abstr. from Summ. of Curr, Lit, ix., 8, 1929, M. 4.) A subnormal demand 
for domestic and foreign long staple cottons, particularly for the middle range 
of such staples (IJ and IJ inches) has synchronized with a supply this season, 
including carry-over, that is somewhat above the average. Premiums on the 
latter are the lowest for many years, and there is grave danger that American, 
if not Egyptian, growers may be influenced thereby to curtail plantings in the 
coming season. The author explains and analyzes the conditions that have led 
up to the present situation, viewing them from the world standpoint, and 
emphasizing the fact that the only oflective moans of stimulating adequate yields of 
long staple cottons is the reasonable assurance to growers of adequate premiums. 

488 . Contbibution A l^Etude Botanique des Coionniers. Atlas Ioono- 
ORAPHIQUB DU CoTONNiEB. By F. et H. Heim de Balsac. (Abstr. from Coton 
et CuU. Coton, 3, No. 2, 1928, p. 177.) Plato 16, here published, deals with the 
structure of the bud, flower, stamens, carpels and ovules of Pima cotton, and 
Plate 17 with the formation of the fruit. 

483 . Some Observations on the Miorosoopical Study op Deteriorated 
Fabric from Early Egyptian Tombs. By A. C. Thaysen and N. J. Bunker. 
(Biol. Abstr., 1928,2. Abstr. from J. of Text. Inst., xx., 4, 1929, A. 176.) Fabric 
from the tomb of Queen Hetepheres, circa 3000 b.c., is reduced to a conglomera¬ 
tion of fabric fibre. A group of bodies believed to be fungus spores was found. 
Woody fibres are in various stages of preservation; cellular tissue, consisting 
of cellulose, is still present. Fabric from Tut-ankh-Amends tomb, ctrea 1360 B.c., 
may possibly have been attacked by micro-orgauiams immediately after the 
closing of the tomb. The fabric has since decomposed by “ ageing.” 

[And cf. Abstr. 320, p. 262 above.] 

CHEMISTRY AND PHYSICS IN THEIR APPLICATION TO 
COTTON PROBLEMS, 

484 . NoUVBLLB M^THODE D’APPRfiCnATION DES QUALITfeS Teohnologiqubs 
db la Fibre db Coton. (Abstr. from Coton et Cult Coton., 3, No. 2,1928, p. 169.) 
Some years ago M. Heim de Balsac worked out a method for the appreciation 
of the various technologioi^l qualities of cotton fibre, but it required somewhat 
long and delicate measurement. In this article he describes the now method 
worked out by Roehrioh. 

485. Cotton Hair: Testing. By A. Herzog. {Faserforschung, 1928, 7. Abstr. 
from J, of Text, Inst, xx,, 8,1929, A. 163.) Notes are given on the determination 
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of vlftpfo length, 8iiesi«ee, wftUwiiiiokesmig, metoaridDg p ow e r, praenee el Ihh 
peiitiei, itrength, colour, and lustre. Ntunefous photo-inioK^pniipItt met gieett, 
together with tables ihowing the diderenoes in the eharaoter^QS ol naatum 
hall-matare, immature and ootton hairs. 

486. A Method for Mbasubiko the ** Drao ” of Cottor Fibbbs, and thb 
Rxlation of Certain Physical Peopebtibs of the Cotton Pibrb to Tabjt 
Qualify. By J. H. Moore. {Tech, BuU, No, 33, N. Carolina Agr. Exp. Station, 
1928.) This report deals chiefly with the “ drag ” of cotton fibres and its rdUthm 
to spinning value. Brag ** is a common term used in the ootton trade, and 
is the resistance which one overcomes in grasping a sample of ginned ootton in 
the hands and pulling it apart.) An accurate method for measuring ** drag ’* 
has been developed. Examination of fifteen bales of cotton resulted in find i n g 
two bales of similar grade and length which showed contrast in ** drag,** the 
ratio being 100:145*4. The results of “ drag ** and manufacturing tests, and 
tests for strength of yams carried out on these two bales are given, together with 
a study of the fibre development, ribbon width of fibres, and uniformity of fibre 
length. Results of spinning and “ drag ** tests on varieties of cotton from the 
1026 crop of the State are also included. The data indicate that high strength 
of “ drag ” is not an important factor in yam strength and the running quality 
of cotton. 

487. Cotton Opener. (A. Egli. Heidenheim. Text. Merc., 1928, 78, 514. Abstr. 
from J. of Text. Inst., xix., 11, 1928, A. 384.) The cotton is subject^ to suction 
by means of the revolution of tho opener, through a grid fixed ^low the opener 
in a box. This action prevents the loss of cotton, whilst dust and other impurities 
drop out. The box can be raised, together with the grid, thus altering the slit 
between the grid and the opener. Through the turning of the opener air is 
sucked into the space, the effect being increased by the closure of the grid at 
the bottom by means of the box. 

488. Cotton Opener. Bbscription. (E. P. 296173 of December 16, 1927. 
J. F. White and P. and C. Garnett, Ltd., (yleokheaton, Yorks. Abstr. from 
Summ. of Curr. Lit., viii., 22,1928, F. 47.) In a machine in which cotton, cotton 
waste, etc., is subjected to the action of a saw-toothed roller and drawn by suction 
through a shoot to a revolving cage, and in which a blade or deflector is arranged 
near the periphery of the saw-toothed roller, tho entrance of the shoot is situated 
slightly in advance of the blade, etc. The opening can be regulated by a sliding 
door, and a partition is arranged below the blade to prevent foreign matter being 
drawn into tho shoot. The fan is mounted on the floor to prevent vibratory 
movement being imparted to the blade. The revolvmg cage may be dispensed 
with and the ootton, etc., bo drawn from the shoot directly through the fan and 
delivered as required. 

489. Cotton Opener. {Cotton, 93, 1928, 140-41. Abstr. from 8umm, of Curr, 
Lit., ix., 1, 1929, F. 1.) In the system described there are five hopper feeders 
arranged so that they all deliver into the bale breaker. Thirty bales of ootton 
are arranged around the five hopper feeders, layers from six bales being fed into 
eaoh feeder. These feeders in turn drop portions of their six bales on the feed 
apron of the bale breaker, so that by the time the cotton roaches the hopper of the 
bale breaker, a thirty-bale mix is secured at ail tunes. Thirty additional bales 
are arranged similarly on a second floor, except that in the place of the feeders 
there are holes cut through the floor immediately over the hoppers, so that the 
feeders can be fed with cotton from the bales on the upper floor level through 
these holes. Thus while the cotton on the first-floor level is going into ndll 
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thm m thirty Im4m opened on tho uppet and vioe vma. 
tttlhliiviy tho mill k alwnyB twenty>foQr how ahead of its daily requirements, 
and the ootton has time to expand. 

liO, OOTTOH Ofikiho. (Text. Operative Executives, Georgia, Coti<m (U.S.), 
1928, 92. Abstr. from J, of Text. InH., xix., 12, 1928, A. 415.) A discussion 
ol new methods of opening cotton which have been tried in American mills. 
The advantage of horizontal cleaners was pointed out. Results of various tests 
on waste from the different parts of an opener system were given, and it was 
shown that the Buckley beater is essential in a s 3 rBtem of preparatory cleaning 
of cotton. In one mill great improvements in evenness per yard and in uniform 
w^ght of the breaker laps was obtained by installing a double breaker with 
a Buckley beater, eliminating the intermediate process but retaining the finishers. 
QuestionB of setting laps back were discussed. 

Ml. OoTTOX Ofxiono Ain> Clbaxinq Maohinb. W. Newell and Brooks and 
Boxey (1920), Ltd., Manchester. (E.P. 298525 of July 9, 1927. Abstr. from 
8umm. of Curr. Lit., viii., 27, 1929, P. 66.) The outlet for the cleaned cotton 
is adjacent to the feed inlet, and the grid covers more than half the periphery 
of the cylinder. A casing surrounds the grid, and is provided in the end walls 
with regulatable air inlets through which air is drawn by the suction through 
the outlet. This current of air carries back into the main stream fibres which 
have passed out between the bars of the grid. 

442. OoTTOX: Qualitibs. By G. A. Sloan. (Text. World, 1928, 78. Abstr. 
from J. of Text. Inet., xx., 2, 1929, A. 58.) The Cotton Textile Institute (U.S.A.) 
has published a booklet entitled “ Qualities of Cotton ” for distribution among 
manufacturers, distributors, growers, and educational and other institutions. 
The text of the booklet is given. It contains an account of the abundance and 
economics of cotton, its various uses and specific physical and chemical properties. 

448. Spinxixo. By S. Taylor. {Text. Weekly, 1928, 2. Abstr. from J. of Text. 
Inst., XX., 4, 1929, A. 167.) A general account is given of the development of 
tests for measuring the characteristics of cotton hairs, and the results of investi¬ 
gations of opening processes, carding, and high drafting, at the Shirley Institute. 

444. A New Atttomatio Loom. (Jfan. Onar. ConU., April 4, 1929.) Describes 
the loom invented by Mr. T. Toyoda of the Toyoda Spinning Company, Japan. 

446. Cotton Seed as a Cattle Feed, (Abstr. from the 8. Afr. Produce Rev., 
October 12, 1928, p. 29.) Raw cotton is stated to be a most valuable and eco¬ 
nomical fat stock food. Given alone and without the correct amount of pasture 
and other natural feeds, however, it is useless as a quick, efficient economical 
feed, but in conjunction with a small amount of average pasture it has proved 
very successful. 

446. Beef Steer Fbbdino Expertments. I. Cottonseed Meal v. Crushed 
Cottonseed for Fattening Steers. By A. F. Wande. {Bull. No. 42, Dpt. of 
Agr. S. Africa, 1928.) The differences shown in a series of experiments were too 
small to be significant, and it is concluded that it is as economical for a farmer 
to feed cottonseed meal as crushed cottonseed as a supplement in a ration for 
fattening steers. 

447. Cottonseed Meal f MAiNTAixiNa, Growing, and Fattening Hogs. 
{Texas. Sta. Rpt., 1927. Abstr. from Exp. Sta. Rec., 69, 8, 1928, p. 768.) A lot 
of pigs fed cottonseed meal free-choice in self-feeders on oat pasture made good 
gains and showed no bad effects from the cottonseed meal. When pasture 
oondttions are not favourable, however, this system is not recommended. A 
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ration of groond mib, tankage, and oottpnseod meal 87: 4: with aah and 
limeetone added, ga^e better reanlte for fattening pigs than when an inoaeaaad 
proportion of cottonseed meal was used. 

448* OoicposmoN of Cottonsbed HtrLL Bban. By K. S. Biarkley («/. iimer. 
Affron., 20,1928, No. 10. Abstr. from Exp. 8ta. Eec„ 00,4,1929, p. 868.) From 
analyses of cottonseed hull bran, in which were determined, in addition to moisture 
and ash, the content of crude fat, crude protein, crude fibre, the nitrogen-free 
extract, the furfural yield, the pentose and pentosan calculated from the furfural* 
dextrose, sucrose, galactose reducing sugar idter h 3 ^drolyBis calculated as dextrose, 
and the same calculated as xylose, crude cellulose, and lignin, together with an 
analysis of the crude ceUulose for ash, pentosan, alpha-cellulose and beta-oelltt- 
lose, it is concluded that cottonseed hull bran is a more valuable produce 
than was heretofore thought to be the case.” Furfural amounting to 22*28 per 
cent, on the air-dry, or 26*39 per cent, on the oven-dry, basis; xylose with other 
pentoses amounting to about 40 per cent.; and crude ceUulose amounting to 
61 per cent., were among the products obtained. 

CO-OPERATION. 

448. Thb Co-opbeativb Pattern in Cotton. By R. H. Montgomery. (London: 
1929, Macmillan and Co. 10s. 6d. net.) A critical history of the co-operative 
marketing of raw cotton. 

460. Needs of Co-operative Marketing in Agriotjlturb in India. By 
B. D. Kapur. (Abstr. from Agr. J. of India, xxiv., 11, 1929, p. 117.) Deals 
with the subject as foUows; Co-operative association and waste; Co-operation 
in connection with bargaining power, pooling, advertising, credit, and profits. 

461. The Relations between the Departments op Agriculture and Co¬ 
operation. By A. P. Cliff. {Agr. J. of India, xxiv., 11, 1929, p. 102.) 

LEGISLATION. 

462. South Africa. Regulations No. 2066 of November 30, 1928, deal with 
the export of cotton lint and seed cotton overseas. Regulations No. 2174 of 
November 27, 1926, are hereby cancelled. 

468. West Indies. St. Kitts and Nevis. (Abstr. from Rpt. on the Agr. Dpt. 
St. Kitts-Nevis, 1927-8.) Statutory Rules and Orders, No. 22, 1927. Requires aU 
cotton seed imported from Novis to St. Kitts for planting to be inspected by 
the Agricultural Superintendent. 

Statutory Rules and Orders, No. 29, 1927. Appointing from January 1 to 
February 29 inclusive as the close season ” for cotton in St. Kitts. 

Statutory Rules and Orders, No. 6,1928. Appointing from July 1 to September 
30 inclusive as the ” close season ” for cotton in Novis. 

HISTORY. 

464. Lbs Centres db l’Origine dbs Plantes CuLnvfiBS. By — Vavilof. 
{Bull, de Bot. appliquee et de Selection, xvi., 2, Leningrad, 1926. Abstr. from 
Colon et Cult. Coton, iii., 2, 1928, p. 139.) Asiatic cotton is said to have origmated 
in South-West Asia, and American cotton in Mexico and Peru. 

466. A Note on the Early History of Cotton. By A. N. Gulati and A. J. 
Turner. {BvU. No. 17, Tech. Ser. No. 12, Ind. Cent. Cot. Comm., 1928.) The 
summary is as foUows. The purpose of the present note is to describe some 
samples of cotton materials unearthed during recent excavations at Mohenjo- 
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duo, which licB in the Talley of the Indus in Sind, some 200 miles rather east 
of ncuth oi Karachi. It is pointed out that referenoes to cotton in early literature 
are very few, and that 800 B.o. must apparently be regarded as the earliest 
authuitioated date of a specific reference to cotton. The archssological evidence 
shows that the samples of cotton itself retrieved at Mohenjo-daro are very much 
older than this, as the date which must be assigned to them is about 3000 b.o. 
Three samples are described; the first was a small fragment of fabric, measuring 
one-tenth of an inch by three-tenths of an inch, very much tendered and pene¬ 
trated by fungal hyphse, weighing 2 oz. per square yard, made from 34’s counts, 
and containing siacty ends per inch and twenty picks per inch. The other two 
samples were small pieces of string found in earthenware: one proved to be a 
24-fold cotton cord, composed of two cords each containing twelve strands of 
18’s counts; and the other, also a 24-fold cotton cord made by the twice doubling 
of 6-fold cords, the count of each of the six single strands being 14’s. Photo¬ 
graphs of these samples are given, and the photo-micrographs of typical ibres 
extracted from them. 

One of these samples was examined in considerable detail in order to ascer< 
tain how the properties of the fibre compared with those of present-day cottons, 
with the further object of assigning the cotton, if possible, to h particular 
species of Ooaaypium. As a result of this examination, the tentative conclusion 
is drawn that the cotton is not of the herbaceum type, but of the arboreum 
type, although the evidence is insufficient for it to be identified as any par¬ 
ticular one of the varieties into which Sir George Watt classifies the arboreum 
cottons. 

One of the samples of string had a purple colour; a few tests made on this 
sample showed that the dyestuff which had been used was probably of the madder 
type. 


MISCELLANEOUS, 

466. Amani Institute. By W, Nowell. (Abstr. from Trop. Agriculture, vi., 
2,1929, p. 49.) A general account of the station, with its history, and suggestions 
by the author of the research work which may be undertaken there. 

467. Imperial Bureau of Soil Science. The Imperial Bureau of Soil Science 
(one of the eight Bureaux the formation of which was recommended by the 
Imperial Agricultural Research Conference of 1927) commenced work on May 1 
at the Bothamsted Experimental Station. Sir John Bussell, Director of Botham- 
sted, is also the Director of the Bureau, and Dr. A. F. Joseph, lately Sudan 
Government Chemist, has been appointed Deputy Director. The functions 
of the Bureau include the collection and distribution of all research work of 
importance on soils to the British Empire, the assistance of research workers 
in the prosecution of their investigations in whatever ways it can, the bringing 
together of workers from different parts of the Empire (either by correspondence 
or in conferenoe)Jntere8ted in the same subjects, and to supply information 
generally which may facilitate the work of soil experts in the development of 
agriculture. 

It is hoped that before long the Bureau will be in close touch with all soil 
investigators of the Empire, both at home and abroad, and that, by means of 
information-circulars and o^ner methods, the results of studies carried on in 
one part of the Empire will be made available for all. Arrangements will also 
be made to supply information dealing with soil investigations in foreign countries, 
the results of which (owing to language or other difficulties) are not readily 
available. 

VI. 3 
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Ml. FAoaiifU yont Advahw) Sm>7 axi^ Rxsxiiiacvt ipi 
SonHoa ASTD Ooaxitx Pirwi Scotkois nr tks Uurno) Kam^OK. (HJt 
Stat. Off., 1^29. Prioe Is. post free.) One of the jmhHoatkiiDi oalied for by 
the Imperial Agricultural Research Oonlerenoe of 19^. It oontalm par¬ 
ticulars of: 

I. Institutions carrying out agricultural research, with principal membeis 
of the staff, short appreciation of Helds of research, and account of facilities 
for research. 

II. University professors in pure sciences cognate to agriculture, arranged 
under sciences. 

III. Professors, readers and lecturers in agriculture and cognate pure soienoee 
at universities at which agricultural research and teaching are carried out. 

459. An Explanation op Some Statistioal Methods used in Textile Re¬ 
search. (British Cotton Industry Eos. Assen., Manchester. Price 2s. 6d.) 

480. Market Statistics. Uses and Limitations. By H. G. Hughes. {Text, 
Weekly^ 2, 1929. Abstr. from Summ. of Curr, lAU, ix., 4, 1929, M. 6.) The 
conditions which govern statistical examination and the main lines upon which 
statistical research is at present working are outlined. Conditions governing 
the demand for goods are discussed, and it is shown that carefully chosen statis¬ 
tical information can be made to throw light on the trend of economic movements 
in particular markets, and e.specially in markets for cotton yarn or cotton piece- 
goods. The sources of information are discussed. 

481. Rational Development in the Organization of the Cotton Industry. 
By E. E. Cannoy. (J. of Text. Inst., xx., 2, 1029, p. 23.) Deals with the subject 
under the following heads: Rationalization abroad; Rationalized British In¬ 
dustries; Special Considerations for the Medium-Section Spinners; Combination 
to reduce Costs; Internal Obstacles to Trade Recovery; Combination for Speciiio 
Objects; Salaries and Wages. 

482. National Economic Questions and the Cotton Industry. By E. E. 
Canney. {Text. Bee., xlvi., 652, 1929, p. 33.) Discusses principally the external 
costs-raising factors which are depressing the industry. 

468. Raw Cotton; Oiling. Southern Textile Assen. (“Cotton” [U.S.], 1929, 
93. Abstr. from Summ. of Curr. Lit., ix., 9, 1929, F. 8.) Experiences of Ameri¬ 
can spinners suggest that oiling reduces waste, dust, and fly, and that any com¬ 
plaints can be traced to the use of more than about 0*6 per cent, of oil. 

464. SoiBNOB AND THE New INDUSTRIAL REVOLUTION. By H. T. Tizoid, C.B., 
F.R.S. ( J. of Text. Inst., xx., 4, 1929, p. 79.) 

485. The Wbavkr-Loom Balance. By A. Palmer. (Abstr. from IrU. Cot. 
Bull., viii., 27, 1929, p. 504.) An analysis of the work of a weaver. 

466. The Lanoashirb Cotton Corporation. (Abstr. from Text. Bee., xlvi., 
552, 1929, p. 29.) Since its incorporation the Lancashire Cotton Corporation, 
Ltd., has not lost much time in getting to work. Following on the issue of a 
schedule outlining the conditions upon which offers by cotton mill companies 
to amalgamate wUl be received, it is officially announced that requests for valua¬ 
tions have been received from eighty-throo companies. Valuations have been 
received from the official valuers for the first five mills, and four of these have 
been visited and approved by members of the executive, on the strength of 
which firm offers have been made on the basis laid down in the conditions of 
amalgamation. 
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Tn PtOBLUf or *rH> Cottoh Tbj^db. By G. W. Armitage. (Armitage 
and JSUgby, Ltd*, Warrington and Manohester. Is. Extract from the lAwnrpooi 
SxpnsB, May 22, 1929.) Everybody interested in Lancashire’s cotton problem 
wc^d do to read this exhaustive and analytical inquiry into the slump 
which the cotton industry is experiencing. If we did not already know that 
Mr. Armitage is an expert in matters relating to cotton, this useful publication 
would acquaint us with the fact.” 


ADDENDA. 

(Received on the eve of going to press.) 

468. Empirb Cotton Crops. A Year op Recovery. By J. A. Todd. (Abstr.from 
Times Trade and Engineering Supplement, May 25, 1929.) The bumper American 
crop of 1926 (c/. the Editorial in Vol. IV., 1927, p. 1) caused such a lowering of 
price that a good deal of the area then devoted to cotton was us('d for other erops, 
and a set-back occurred. But the effect was not so serious as it might have Ixion, 
on account of the small American crop of the following year. The author points 
out that as the fluctuation in the American crop may bo as great as 5,000,009 
bales, a production of at least this amount of “ American ” typo cotton outside 
of the U.S. is needed, while as yet the Empire is producing less than 500,000 bales, 
and the rest of the world about 1,760,000 bales. There is thus ample room for 
further expansion in Empire areas devoted to cotton. There are encouraging 
signs that this expansion is actually going on, and though the progress is slow 
it is comparatively sure, and we may look to sec the price of cotton upon the 
market become gradually more and more stable. 

489. Nigeria. Cotton Cultivation. (Abstr. from the Half-Yearly Report of 
the Dept, of Agric. to March 31, 1929.) Northern Provinces .—-The crop per 
acre was about 25 per cent, below average, but in the Sokoto Province consider¬ 
able extension is taking place in cotton-growing. Since the erection by the 
British Cotton Growing Association of the ginnery at Ousau in 1923-24 the pur¬ 
chases of cotton in Sokoto have increased from 2,500 to 7,300 bales. One result 
of this increased production is that the new railway which opened on January 1 
appears likely to pay well from the first day. In regard to the discussion that 
has occurred in the past as to whether the advent of cheaper transport by the 
railway will lead to the replacement of cotton by ground-nuts, the Department 
is of opinion that these crops are competitive only to a very small extent, ground¬ 
nuts l^ing a crop of sandy soils and cotton of heavier ones. 

Daudawa Seed Farm .—^As the result of the visit of Mr. Engledow and Col. 
French last year, the Corporation have decided to increase gradually the area 
of cultivation up to a total of 1,600 acres, if possible, which will enable 1,000 
acres of cotton to bo grown. This year 360 acres are under cotton and 130 acres 
under other crops. The farm is progressing very satisfactorily. 

SotUhem Provinces .—The area planted to cotton in the current season appeared 
normal, and in spite of poor crops in some districts the yield per acre has generally 
been very good. 

lahan CoUon .—The quality of the 1928-29 crop was considerably better than 
that of the previous season, which deteriorated owing to the abnormally bad 
weather conditions experienced. The growers are mostly well satisfied with this 
cotton, and continued rap^!. increase in production is anticipated. Botanical 
work is being continued in order to maintain the present standard, and if possible 
produce a still better strain. 

In the Niger and Benue Provinces intensive studies are being conducted by 
the entomologists with the object of deciding whether American, Improved 
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Ifihan, or looiJ natire cotton it the beti tnited to the dittriete. Theie ctadJee 
will be continued for another year before any conolusiont are drawn; they are 
laboriouB, but they have proved of great value. 

470. Takganyika. Cotton CtTLTiVATioN. (Abstr. from Beport of Depi. of 
Agric. for year ending March 31, 1928.) The control by the Department of the 
distribution of cotton seed to natives continues to be justified by the maintenance 
of the high quality of the cotton produced in the Territory; 1,248 tons of seed 
wore distributed to natives in 1028, as against 1,040 tons in 1927. The quantity 
of cotton seed estimated to have been planted by non-natives in 1928 was about 
400 tons, as compared with 274 tons in the previous year. 

For encouraging cotton-growing in now areas remote from gumeries and 
markets, a system permitting the nearest ginnery to buy at a giimery post serving 
the area has been devised. Where no provision of any kind exists for buying, 
encouragement is given to the erection of pioneer ginneries of a simple type less 
costly than the ordinary ginnery. For matters connected with the erection of 
ginneries and cotton marketing, the assistance is now available of a Cotton 
Advisory Board, on which the cotton interests in the principal cotton-producing 
areas—Morogoro, Kilosa, and Mwanza—and the Government are represented. 

Various experiments with cotton are described in the report, including variety 
trials, time of sowing, distance of sowing, topping, ratooning, and cutting back 
of cotton experiments, and an experiment on growing cotton with rice. 

The principal cotton posts causing injury during the year were the scales 
Pulvinaria jacksoni, Newst., and Ferrisia virgatus, Ckll.; Phenacoccus iceryoides, 
Green, and Saisseiia nigra, Neitn. The following parasites of cotton insects 
reared at the laboratory have been determined by the specialists: 

Chdanv^ curvimacvlatvs, 0»,m, \ 

Microhracon kirkpatricki, Wilk. | from Platyedra gossypidla, Saund. 

Brachymeria oUihrius, Waterst. J 

Mukobracon recesims, Szop., from Sylepta derogala, F. 

Basaus aciculatua, sp. nov. Brues. (MS.), from Eariaa sp. 

Apiun xanthoatylum, Wagn., is not yet known. An apion breeding freely in 
the seed capsules of wild malvacea) has been identified as Apion pauli, Fst. 

Cotton-leaf diseases are stated to be widely distributed, particularly in native 
plantations. Loaf parasites observed were; Paeudomonaa malvacearum, Myco» 
ajahcpreBa goaaypina, Gercoapora goaaypina, rust {Kuehneola goaaypii), PhyUoaticia 
sp., areolate mildew {Ramulariaareola), and two Altemaria spp., including A. ienuia. 
Identifications were made during the year of the following fungi: Aspergillus, 
probably A, phcanicia, Rhizopua nodosm, Nermtoapora goaaypii, and Diplodia 
goaaypina. The following fungi have also been found: Monilia aitophila, Glado- 
aporium herbarwm, and AapergiUua niger, 

471. Cotton in Egypt. The Sixth Rkpoet of the Cotton Rbsbaboh Boabd, 
1925-27. This report covers three years, and has been somewhat abbreviated in 
order to keep tho volume within reasonable limits. The Botanical Section is 
first dealt with, commencing with the comparison of new types of cotton with 
old. Among Uppers the wholesale piopagatiuii of Giza 2 and 3 is now going 
on, being considered to be justified by the results already obtained. Another 
new type, Giza 7, shows a still further improvement, and is accepted by graders 
as Sakt‘1. Among Fine (Delta) cottons bakel B and C have been discarded, while 
Garofalou, bakha 3, 4, and 11 are all under observation, and present very valuable 
characters. Pedigree plot work and hybridization are being vigorously pushed. 
Growth and fiowering records of the chief varieties have been taken, and work 
carried out upon root growth, topping, ratooning (c/. Abstr. 425 in Vol. V., p. 272), 
and water-take observationB. 
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In tbe Agronomio Section a number varietioB hare been further tested out. 
Maarad showed up well for earliness, for yidd, and for ginning outturn, and 
was drst for total oommeroial value. Experiments were also oonducted upon 
watering, spacing, etc. 

In the Plant Protection Section the chief attention was devoted to wilt 
(Fusarium)—^with a study of four more or less immune varieties—to sore shin, to 
hollworm, and to other pests and diseases. 

Part IV. (State Domains Administration) deals with the selection and propa- 
gatiem of seed, the main varieties grown being Domains Sakel, Domains Sakol 
310, Nahda, and Maarod. Part V. is devoted to the Chemical Section, and 
many appendices, tables, and plates are included in the volume. 


PUBLICATIONS RECEIVED 

Wb have to acknowledge the receipt of the following publications for the Library: 

From the Welsh Plant Breeding Station. 

Jbitkot, T. J.: No. 1 Pure Lines of Hen Oymro Wheat. 

From the Dept, of MycoHogy, Rothamsted Experimental Station. 
Bbubbley, W. B.: Professor W. Johannaen. (Obituary notice.) 



PERSONAL NOTES 


OjPFICBRS ON LEAVE. 


When an officer of a colonial Department of Agriculture ^or of the allied 
departmente of Irrigation, Transport, etc.) comes ** home *’ on leave, he usually 
brings with him much information that may be of considerable value to siinilar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora* 
tion, who have to collect, collate, and use all possible information rating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agricidture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
England of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A finther courtesy 
would be conferr^ if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the colonies. 

At the date of writing, the following officers are on leave in England from 
cotton-growing countries: 


Ceylon .. 
Gold Coast 
»» >» 


»> 

ff 


Mr. A. H. G. Alston. 
Mr. C. G. Auchinleck 
Mr. N. P. Chamney. 
Mr. H. A. Dade. 

Mr. H. K. Hewison. 
Mr. H. Nicholas. 

Mr. W. T. Roc. 

Mr. J. L. Scott. 


>» >> • • 

»» if • • 

Kenya Colony .. 

tf ff 

if »j • • 

Nigeria .. 


„ .. 

,, . . • . 

,, 

Northern Rhodesia 
Sierra Li‘ono 

»» n 

** 

Tanganyika 
Uganda .. 

,, 

»» • • • • 


Mr. J. E. Symond 
Mr. T. L. WiUiams. 
Mr. F. B. L. Butler, 
Mr. R. J. Tathbury. 
Mr. H. Wilkinson. 
Mr. W. E. Bassett. 
Mr. A. J. Findlay. 
Mr. J. L. B. Kincaid. 
Mr. K. T. Rao. 

Mr. R. B. Shorter. 
Mr. E. H. G. Smith. 
Mr. T. McEwen. 

Mr. F. C. Deighton. 
Mr. H. C. Doyne. 

Mr. P. J. Moss. 

Mr. E. Word. 

Mr. C. G. Hansford. 
Mr. G. W. Nye. 

Major N, G. Wright. 


The following officers of the Corporation's staff abroad are on leave,-or will 
shortly bo arriving in this country: 


Nigeria.Mr. G. Browne. 

Nyasaland .Mr. J. V. Ixichrie. 

.Mr. C. B. R. King, 

South Africa .. . .. .. Mr. S. Milligan. 

Sudan.Mr. M. A. Bailey. 

.Mr. F. E. Kenohington. 

„ .. .. .. .. .. Mr. R. Poto. 

Trinidad .. .. .. .. .. Dr. S. C. Harland. 


Dr. E. J. Maskell. 


Printed in Great Britain by Billing and Soub Ltd^ Guildford and Bsher. 
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SOIL EROSION 

A VERY interesting address upon the development of tropical 
countries was delivered at the annual mooting of the Corporation 
by Mr. Stockdalo, the Assistant Agricultural Adviser of the Colonial 
Office. His observations wore of such importance in their bearing 
upon the future of our tropical and sub-tropical Empire that they 
should be closely studied by all who hope that that future will be 
full of steady progress and prosperity. 

Among the important subjects which wore brought up in the 
address, and with which we may perhaps deal at various times, was 
that of soil erosion, which plays a larger role than is always clearly 
understood. People who have not seen the rain fall in the tropics, 
especially in the monsoon countries that include so large a part of the 
Empire, are apt to picture it as something like the rain at “ home.** 
Our rain, however, except upon rare occa»ions, would be regarded 
there as a gentle drizzle. 

If in England one clears a piece of land, the rain undoubtedly 
begins to wash it away, and to leach it, but at a rate that is hardly 
worth mentioning beside that which occurs in the tropics. There, a 
shower in which a whole month*8 English rain falls in a few hours is 
a common occurrence, and we have ourselves seen 10 inches of rain 
fall without a break in less than a day. Such rain rapidly washes 
away the surface soil, and leaches out the lower layers, so that in a 
few years after clearance the richest forest land may be reduced to 
the poorest possible condition. 

The natural statl? of most of the land in the rainy countries of 
the tropics is to be covered with forest or coarse grass. In either 
case it is useless for general agriculture, but its soil is at the maxi- 
mmn degree of content of humus, plant food and water-retaining 
capacity (largely due to the humus) that occurs under natural 
conditions. These features—which, as everyone who works with 
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agriculture in the tropics knows, soon diminish and largely disappear 
after clearance of the land—-are the natural capital of the country. 
This capital should be conserved, not regarded—^whether consciously 
or unconsciously—as something to be exploited until perhaps the 
land at the last must be abandoned (as one may see in many places). 
The real question is, how to get the best out of the land without 
destroying the natural capital more than can be helped. 

It is possible to live almost entirely upon the capital value of 
forest land, and this is the underlying explanation of the type of 
cultivation known in Ceylon as chena, in India as jhuming, in Malaya 
as ladang, and by other names in other countries. It is found almost 
all over the world where population is thin enough to allow to each 
person a large area of forest land. The trees on a portion of this 
are felled and burnt, and on the rich forest soil, further improved 
by the ash, a couple of crops of cereals or other products are grown, 
and the land is then loft to go back gradually to forest: it is again 
good enough to chena in ten to fifty years. 

This is living upon capital purely and simply, for the land is 
abandoned as soon as it begins to become weedy, in order to avoid 
the labour of real cultivation. It is less trouble to chena a fresh piece 
of land. If population increase, however, as it has done for example 
in much of India and Ceylon, chena must perforce be given up and 
more real cultivation carried on. But this has, in such countries, 
to be done upon land whore the natural capital, owing to reckless 
clearance, has been very much reduced. The result is poor and un¬ 
certain crops, varying considerably with the climate of the particular 
year (c/. article by Youngman in this volume, especially p. 43). 

In districts where the people are more intelligent, or perhaps, to 
be more exact, where pressure of population has compelled them 
to take more care, one may see attempts being made to rectify this 
state of things, by green manuring, rotation of crops, mixture of 
crops, and even by the use of actual manures, though in general 
cowdung, which is almost the only available and cheap manure, is 
used as fuel, and so is largely lost. But there are distinct and 
recognizable attempts to put back something into the soil, or to 
equalize and minimize its rate of loss. 

A state of things which is essentially very similar to this may 
be seen in most tropical regions opened up by Europeans in coffee, 
tea, etc. Largely through ignorance, they have used up the natural 
capital of soil, humus, etc., almost as rapidly as possible. Their 
planting of various crops has largely proceeded in “ booms,'* in 
which there has been an insistent demand for land, and not sufi&oient 
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foresight or knowledge on the part of the Government to curb this 
demand in the interests of future generations. 

The result has been wholesale opening of land, usually in hilly 
country, where erosion proceeds more rapidly.* The heavy rainfall 
has caused tremendous erosion and leaching, and has led to the silting 
up of rivers, causing floods and stoppage of navigation. A heavy 
price has frequently to be paid by a country that has been opened 
up for planting—not so much at the time, as later, when the results 
of the mistakes that were made in earlier times begin to appear. 

Just as with the native industries above mentioned, so the plant¬ 
ing industry has been forced to resort to the use of manures, of green 
manures, of terracing to prevent wash, of drainage, and so on. But 
the Government can and should also assist, for example, by the pro¬ 
vision of sufficient reserves of forest. In Ceylon, in early days, small 
strips of forest were left along the tops of the ridges, but they were 
so narrow that they were soon consumed for firewood, burnt, or 
otherwise rendered nugatory. However insistent be the demand 
for land, the Government should enforce the reservation of large 
areas in forest, in such a way as to prevent erosion (so far as possible), 
or the drying up of the streams in hot and dry weather, a common 
occurrence in such countries as Ceylon, where it adds greatly to the 
difficulties of water supply. 

The provision of an officer for general service in the tropical and 
subtropical colonies, to deal with this whole question of prevention 
of erosion and of deterioration of soil, is quite worth the considera¬ 
tion of Government. Bui if appointed, he should spend a good 
deal of time in study both within and outside of the Empire, to see 
how the matter is dealt with, for example, in Java by terracing, etc., 
in China and Japan by the use of manure, etc., and in other countries 
in other ways. He should establish liaison with forest and irrigation 
officers, with engineers in charge of roadmaking, and others, and 
eventually with their assistance devise definite schemes for road, 
drainage, and forest reserv^ations, and for all such matters which 
concern several departments (and which must therefore be carried 
out by definite orders from Governmental headquarters), in addition 
to working at the questions of manuring, green manuring, etc., 
which are the province of an agricultural department. 

Nearly all countries which have been opened up for any kind 
of “ planting afford striking object lessons in what ought not to 
be done, and the newer colonies should profit by these lessons before 
it is too late, and should learn what ought to be done, and do it. 

* Cf, article by Duoker in this number, below, p. 880. 
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SWAZILAND REVISITED 


BY 

G. F. KEATINGE, CJ.E. 

A VEKY young country which is just starting on a career of develop¬ 
ment provides one with pleasing sensations which are not to be 
gathered everywhere. Even the occasional visitor can pose as an 
old-time settlor as he surveys a brand-new railway station flanked 
by a hotel, police-station, and stores, and can say with a wave of the 
hand: “ I rode through this place when it was all unbroken bush.*' 
Such were my feelings when I reached Gollel on the southern border 
of Swaziland, the terminus of the new railway. A leisurely train 
from Durban becomes still more leisurely as it goes north, and takes 
twenty hours to do the 250 miles; but the point is that it brings you 
safely to the southern border of Swaziland, which, three years ago, 
was so inaccessible as to be out of the picture for most economic 
purposes. 

At Gollel you say good-bye to the railway and take off your hat 
to the Union Jack. A serviceable road lies in front of you, with 
concrete drifts o\ er the rivers, permitting of motor transport, and a 
service of buses and lorries is at your disposal to take you through 
Swaziland. In this way has Swaziland boon connected with the 
outside world during i he past few years, and the question arises, How 
can it turn the now position to good account ? 

The problem is an agricultural one. Throe years ago, in an 
article printed in this journal, I discussed the question of growing 
cotton and other rotation crops in Swaziland. The farmers were then 
suffering from two bad seasons. They are now suffering from five. 
Yet most of them are optimists, though some of them oscillate 
between optimism and pessimism according to the time of day and 
other causes. I suppose that the real pessimists creep away and 
meet a sticky end elsewhere. 

The tract to bo considered is the low veld, and consists of two strips 
rumiing from north to south; the Lebombo flats on the east and the 
hilly country on the west. Speaking generally, the former has the 
advantage in the matter of soils and the latter in the matter of rain¬ 
fall. It is with the former tract that I propose to deal. On a general 
consideration of the conditions, an opinion was expressed that the 
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obviously suitable orop was cotton, and that other rotation crops 
could be discovered. How far has the experience of the past three 
years justified this opinion ? As regards soils I propose to say little 
except that a further inspection of the soils in the Lobombo flats 
confirms my previous opinion of their groat variety and high level of 
excellence. In the matter of rainfall the figures for the past three 
years are instructive. 1 give below the details for the rainfall and 
cropping at a spot in the Lebombo flats for the past three growing 
seasons: 


Rainfall Figures. 



1926-27 

1927-28 

1928-29 

Septembor .. . 

1-64 

•66 

201 

October . 

•66 

4*26 

1-46 

November. 

2-86 

1-83 

•83 

December. 

1-34 

3-94 

3-79 

January .. .' 

2-81 

0-87 

2-98 

February .. . 

1-94 

1-97 

2*39 

March . 

1-92 1 

217 

4-00 

April. 

•50 

106 

1-39 

Total. 

13-16 

22*76 

18-84 


The rainfall of 192G-27 was certainly scanty, and it would have 
required very rapid sowing in November and very good cultivation 
to bring through a cotton crop successfully. As a matter of fact the 
rainfall of 1925-26 had also been very short, and as most of the land 
now referred to had been broken for the first time in 1926 and well 
dried out in the process, there was very little carry-over of moisture. 
Most of the crop was sown in December, and there were bad breaks 
in the rains during February and March, so that the crop was a very 
poor one, and only averaged 41 lbs. of lint per acre. Jassid was 
present this year, and the damage done by it was appreciable. In 
1927-28 there was a fair rainfall, and cotton sown in October should 
have had a good prospect of success. There was, however, a very 
severe attack of jassid which practically wiped out the cotton in 
January. It is worthy of note that 100 acres of Z1 cotton which is 
resistant to jassid gave an average of 460 lbs. of seed cotton per acre. 

In 1928-29 the rainfall came very late. Effective sowing was 
hardly possible before the last week in December. The rains in 
January and February were just adequate, and good rain fell in 
March and again on April 2nd, when it came to an abrupt end. By 
the time that the planting rain occurred at the end of December the 
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moisture of the previous months had ahnost dried out of the soil, so 
that the effective rainfall for the season was barely 15 inches, and the 
period of effective rainfall was little over three months. Most of the 
cotton sown was of the Z1 variety, which is resistant to jassid, 
but jassid did some damage to the non-resistant varieties. The 
cotton crop averaged 250 lbs. of seed cotton to the acre on an area 
of 2,000 acres, one half doing much better than the other half. The 
reason why one half did badly is not at present very clear, but the 
failure was certainly due in part to jassid attack and to a sandstorm 
which stripped the cotton plants in an early stage of growth. As 
regards rotation crops, ground-nuts averaged 900 lbs. per acre over 
an area of 1,200 acres, while maize, Kaffir com and beans gave fair 
returns. These results are encouraging in that they show that 
profitable crops can be grown even on the short and restricted rain¬ 
fall mentioned above, and also for the indication obtained that under 
such conditions the new U4 cotton will do much better than the 
varieties previously sown. 

The conditions mentioned above refer to the flats close to the 
Lebombo mountains, and the situation is probably as dry as anything 
in Swaziland. Now how do these figures for rainfall for the past 
three years compare with previous records ? It may be admitted 
at the start that previous records are very scanty and not always 
reliable, also that the rainfall is so local that authentic records for one 
spot do not necessarily apply to land situated at a distance of a few 
miles. Admitting this, however, I think that there can be no doubt 
that the last few years have been on the dry side. Everyone is of 
this opinion, and the rainfall figures at Kabutu for the eight years up 
to and including 1924-26 averaged 85 inches, while the average figure 
for the three succeeding years was only 22 inches, showing a falling 
off of 33 pel cent. This experience seems to have been fairly general 
on this side of South Africa, and the effect on the soil of three successive 
years of deficient rainfall has been cumulative. The subsoil has 
been thoroughly dried out, and in some places large and well-estab¬ 
lished trees can be seen dying in numbers. Accepting this view, 
the rainfall, as recorded above, does not appear too bad. Moisture 
is admittedly the limiting factor, and it is certain that sowing is liable 
to be delayed for want of early rain, and that awkward breaks in the 
rain may occur at any time in the growing period, while the late rains 
necessary to enable the plant to set its crop may fail badly. To 
counter these adverse factors the farmer must give his soils the best 
tillage to enable them to make the most of such rain as does fall; 
he must be ready to sow his crop with the utmost rapidity as soon as 
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moiatiue is ads^juatei and to retain the moisture by every device 
of sml or vegetable mulch that may be practicable. So far as the 
rainlallis concerned the optimists have had their faith severely tried; 
but I believe that their faith is justified subject to the condition that 
everything is done to make good use of all the rain that falls. 

The cotton plant is very much at home in the Lebombo flats. 
It stands up wonderfully well to drought, and recovers rapidly when 
a favourable change occurs. Give it half a chance and it comes into 
its own. It is the observation of this fact by many farmers that has 
maintained their faith in cotton under the most depressing conditions 
and under the strain of financial losses. What, then, has checked 
cotton-growing in the tract ? Undoubtedly the jassid, which for 
some years past has taken its annual toll, and in particular seasons 
has wiped out the crop, as was the case in the season of 1927-28. 
This danger has now been eliminated by Mr. Parnell’s jassid-resistant 
varieties. But Mr. Parnell has done more for the farmer than this. 
His Z1 cottons certainly have the great merit of keeping the jassid 
at bay, but apart from this they have their limitations. In his new 
U4 selections, however, he is offering the farmer a very different 
plant. Not only does it resist the jassid, but it is a very free fruiter. 
It develops early, stands up to drought well, recovers quickly after 
adverse periods, and ripens its crop rapidly: a great list of virtues, 
to which may be added a high ginning percentage and a superior 
staple. Every cotton grower is clamouring for seed of this variety 
and keen to plant it. 

Then there is the question of ratoons. Does it pay to ratoon 
cotton ? The effect of ratooning cotton is that the season starts 
with the roots of the plant already formed, so that the plants are 
able to make use of the first rain that falls. With a good saturation 
in October-November the plant comes away on the early rain and is 
making good growth at a time when plant cotton is only being sown 
or is struggling with germination. This is a great ad\rantage in 
economy of moisture, and if there are awkward breaks in the rain 
during February and March or an early cessation of the rain, the 
ratoon may save the situation, and has done so in some years. This, 
of course, is not necessarily the case in every year, for a series of light 
rainfalls early in tL season may moisten the surface soil only and 
suit the young plant cotton with its shallow roots better than it suits 
the ratoon with its deeper roots. Still, ratooning certainly spreads 
the risks. It also economizes labour and extends the picking season, 
both useful features. It must be admitted that to keep cotton on 
the same ground for two years must tend to increase the danger 
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from insect pests, and the matter needs careful watching; but, on 
the other hand, a ratoon properly used can act as a trap for red boll* 
worm, which is probably the greatest insect danger now that jassid 
has been defeated. On present experience judicious ratooning may 
certainly be advocated for the dry regions, though much has still 
to be learnt regarding the best methods and times for cutting back 
the plant* 

Botation crops for cotton are also a matter about which there is 
much to learn, and as yet little to say. Maize is a gamble, though 
when it comes off it provides a valuable food for local consumption. 
Millets (Kaffir com) stand up better to drouglit, and the quickly 
maturing varieties require to be well tried out. They also find a 
good local sale. Sunflower grows very well, and on retentive soil 
and with wide spacing gives a profitable export crop in most years. 
Five kinds of beans have been found to give good returns under 
varying conditions of soil and moisture. Safflower, a noted drought- 
resister, will grow. Those are some of the crops that the experience 
of a few years indicates as likely to be suitable. Time will test this 
brief experience and will add to the list. Though cotton may well 
become the main money-making crop of the tract, there is no reason 
to suppose that the farmer will be driven to put all his eggs in one 
basket or to violate the laws of husbandry by ignoring rotations. 
In trying out such crops under local conditions the officers of the 
Empire Cotton Growing Corporation are rendering yeoman service 
to the settlers. 

Last, but not least valuable, as an adjunct to cultivation the 
farmer can rely on cattle. The Durban market is now within reach, 
and the low-veld grass enables him to put fat cattle on the market 
at a season when the high-veld cattle are getting tliinner daily. A 
dairy business, also, is springing up. Looking at the situation as 
dispassionately as my temperament will allow me, it seems to 
me to be full of promise, and I am content to rely on the ultimate 
justice of the soil. 

Writing as a casual visitor to Swaziland, I cannot omit to say a 
word about the settlers themselves. Their endurance and resource 
under difficulties excite admiration, and their kindness and hospi¬ 
tality are striking even to one who has received kindnesses in many 
lands. The Swazis also must be mentioned. They are bom herds¬ 
men and handle cattle very skilfully, and with training become good 
ploughmen. To the stranger they are a never-ending joy, both in 
their sterner moods with their knobkerris, assegais and shields 
and general appearance of swagger, and also in their milder moods 
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when they may be seen festooning their woolly heads with hair¬ 
pins and observing the effect in a pocket looking-glass with rapt 
admiration. 

The cattle, too, deserve a word: good, upstanding beasts, Afri¬ 
canders, with here and there a touch of Hereford. You take from 
them four years’ patient service at the plough, and then convert 
them into beef with no shock to your conscience and with much 
benefit to your banking account. 

Finally, I must mention the Lebombo mountains which look 
down upon you from above and delight the eye with their ever- 
changing colours, dark purple one moment, pale mauve the next, 
and bright green a few minutes later. It is on these pleasant 
mountains that the easy-going Swazis elect to live, and they alone; 
but when the railway links up from Komatipoort on the north to 
Gollel on the south, and the rivers that flow from west to east have 
been harnessed to irrigate the sun-baked flats, then these mountains 
will provide cool and acc(^ssible retreats for the toiling farmers in 
the warm and fertile valley below. 


Received May, 1929. 
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THE WORK OF THE GENETICS 
DEPARTMENT OF THE COTTON RESEARCH 
STATION, TRINIDAD 

BY 

S. C. HARLAND, D.Sc. (LOND.). 

The whole of the cotton industry centres round the fact that the 
cotton plant possesses convoluted or spirally twisted hairs on the 
seed coat. In the spinning process the convolutions enable the hairs 
to lock one into another, and to produce strong yam. The hairs 
possessed by other plants are usually of the kapok type—i.e,, slippery 
and unconvoluted, and not suitable for spinning. 

All scientific work with cotton thus concerns itself with the single 
cotton hair as a unit. The grower must consider the number, weight, 
and value of the hairs produced by unit area under cultivation, and 
the manufacturer the spinning, weaving, bleaching, and mercerizing 
properties, and the cost of the raw material. 

As geneticists, we look upon the cotton plant purely as a machine 
for the production of cellulose in the form of unicellular seed hairs. 
Looking at the genus Gossypium as a whole, we conclude that the 
full possibilities of the cotton plant as a cellulose producing machine 
have not yet been attained in any one variety. The correctness of 
this statement will only be realized after a survey is made of the table 
below, in which yield is analyzed into its morphological components: 

Weight of Lint per Acre. 

_I 

Number of plants per acre. Weight of lint per plant. 

Weight of lint per boil. 

Number of seeds Weight of 

per boll. lint per 

I seed. 


Number of loouli Number of seeds Number Mean 
per boll. per loculus. of hairs hair 

I per seed. weight. 

Number of ovules 
per loouluB. 


Number of bolls per plant. 


NumLer of 
fruiting branches 
per plwt. 


Numier of 
bolls per 
fruiting 
branch. 
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It will be seen from the foregoing that the final yield per aore is 
the result of the interaction of an extremely complex series of factors. 
Maximum jrield will be obtained by the interaotioLi of an optimum 
association of the above series of mor]:>hological factors with the 
environment. The environment provides another complex set of 
factors, and broadly includes climate and soil, insect pests, and 
fungoid diseases. With these, however, the present paper does not 
deal; but if, as a homely illustration, we liken the growing of cotton 
to a game of cards, then we may say that environment plays the cards 
that are dealt by heredity. 

Let us consider some of the above characters in detail. 


1. Number op Plants per Acre. 

Much larger yields have been obtained in the United States by 
the adoption of the Egyptian system of close spacing. There is 
considerable evidence that optimum spacing differs with the particular 
variety, and it may be possible to select varieties which will tolerate 
very close spacing. Some Upland types can be planted 4 to 6 inches 
apart in the row, with rows 3 feet apart, but cottons of high node 
number and long vegetative period require wider spacing. There is 
much work to do on the spacing requirements of different genotypes. 

2. Number op Bollb per Plant. 

The number of bolls per plant is affected by both morphological 
and physiological characters. Primarily it would seem to depend 
on the number of fruiting branches and on the number of bolls per 
fruiting branch. Both these have a genetic basis, but may be 
profoundly modified by environmental conditions. Liability to the 
shedding of bolls and buds, which may reduce the mean number of 
bolls per fruiting branch, is a character which is rather easily modified 
by selection, and it is a matter of mere selection to isolate shedding 
and comparatively non-shedding strains from any commercial variety. 
A type which is a shedder will respond to the loss of buds and bolls 
by producing more buds and bolls through compensatory growth, 
and such a type will show a greater development of fruiting branches 
than a non-shedder. Again buds and bolls, and sometimes whole- 
fruiting brattles, may be destroyed by Black Arm disease. Suscepti¬ 
bility to Imck Arm is genetic, and here again a largo degree of 
resistance can be imparted to a type, either by plain selection or by 
crossing followed by selection. The attacks of plant bugs, notably 
the cotton stainer, cause great loss of crop by causing bolls to be 
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shed, or to become infected with the fungi of internal boll disease 
or bacteria of various kinds. Evidence is accumulating that while 
no type of cotton is resistant to stainers, yet there are decided 
differences in palatability. Asiatic cottons grown alongside New 
World types are attacked very little, and certain tree cottons of 
the Peruvian type seem to be less palatable than Upland or Egyptian. 


3. Weight of Lint per Boll. 

Variations in this character are enormous. On the one hand, 
we have the wild species, tomeiitoswn, Sturtiiy and Davidsoniit pro¬ 
ducing no lint whatever on the seeds, and on the other, a new type of 
Upland which we have recently developed in IVinidad with 4*5 grammes 
of lint per boll. This type under good conditions of cultivation takes 
only 100 bolls to produce a pound of lint. At the spacing of 
8 feet X 1 foot (14,520 plants per acre), this type is capable of yielding 
as follows: 


Bolls per Plant. 
1 
6 
10 


Lint per Acre in Lbs. 
145 
725 
1,450 


The theoretical limit of boll sire appears to be in a typo with a 
5-locked boll, 11 grammes of lint per 100 seeds, and eleven seeds per 
loculus. If a type can be obtained pure for this combination of 
characters, only seventy-five bolls would be needed to j)roduce a pound 
of lint, and a yield of 193 lbs. of lint per acre would be obtained from 
only one boll per plant. 

In many cases it is, of course, undecided whether it is preferable 
to have a large number of small bolls per plant, or a small number 
of large ones. Whore conditions are favourable for the setting of a 
crop in a short space of time, the largest possible boll would appear 
to bo of advantage, but where conditions are adverse it might be 
better to distribute the crop over a long period of time in the form 
of smaller and more numerous bolls. Even with small bolls, howevei, 
it is important to have a big \reight of lint per seed. 


4. Number of Loculi per Boll, 

There does not seem any great obstacle to the production of 
strains breeding true to a 5-locked boll, or near value, in 

Upland, Egyptian, or Sea Island. The usual number iH||gyptian is 
8, with some 4*s and 2’s, depending on the strain. Whereas the Sea 
Island grown in Montserrat used to have practically only 8-locked 
bolls, it now breeds true lo about CO per cent, of 4’s. 
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6. Numbbr of Seeds per Loculus. 

The number of seeds per looulus can be increased considerably 
above the present values found in commercial cottons. A Peruvian 
variety from Ecuador has fronf eleven to thirteen seeds per looulus, 
while Egyptian and Sea Island have normally five to seven. Different 
strains vary in the proportion of ovules which develop into seeds, 
and there is some evidence that genetic lethal factors are in some 
oases responsible for the death of 25 per cent, of the seeds. 

Weaknesses op the Present Commercial Types. 

Having dealt with the main morphological and physiological 
characters bearing on yield, we are in a position to indicate the weak 
points of some commercial types. 

Egyptian ,—The boll is too small, and (he weight of lint per boll 
should bo increased up to at least 1*2 grammes. In rain conditions 
it lacks resistance to Rlack Arm and to shedding. 

Sea Island ,—No typo with a weight of lint per boll of less than 
1‘2 grammes should bo grown. This has already been obtained by 
selection in the well-known Monthorrat strain, II 23, developed by 
the late Mr. W. Robson in association with the present writer. 
Further progress can be made by the elimination of strains possessing 
a high percentage of undeveloped ovules. 

Upland ,—The boll is too small, as in the Pun jab-American types, 
and resistance to Rlack Arm and shedding should be worked in. 
Resistance to jassids has already been obtained by Parnell and others 
in South Africa, where jassid is a serious pest. 

The obvious criticism of what has been said above is that some 
at least of the far-reaching improvements suggested involve species 
crosses, and that all attempts which have so far boon made to combine 
the desirable features of two distinct species, as, for example, Upland 
and Sea Island, have invariably proved unsuccessful. Experiments 
have often been tried to combine the large boll of Upland with the 
lint quality of Egyptian or Sea Island. The first generation hybrid 
is a magnificent type—vigorous, with lint as good as the superfine 
parent and bolls intermediate in size. In the second generation, 
a hopeless welter of mostly undesirable types is obtained, and even 
when selection is practised for three or four generations the desired 
type does not appear. For this reason, species crosses have largely 
been dropped as a method of improving the cotton plant, and workers 
have confined their attention to straightforward selection in a given 
commercial type. 
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Ordinary selection has both advantages and disadvantages. The 
great advantage is that as the type has presumably been grown 
in the country for some time, most of the really unfavourable genetic 
combinations have been eliminated, either by natural selection or 
by human agency. What natural selection could do is illustrated 
by imagining what would happen if the present genetic plots at the 
station were abandoned for ten years. We have a representative 
collection of types, both wild and cultivated, from all parts of the 
world, together with a lot of miscellaneous hybrids. 

The situation at the end of ten years would probably be as follows: 
many of the South and Central American tree cottons would 
survive, as they are eminently adapted for competing with other 
vegetation, and to a long rainless period. Upland and Sea Island 
would fail to survive, though some of their hybrids would probably 
pull through. Only a few Asiatic types, like the Sennaar tree cotton 
from the Sudan, would be left. Roughly speaking, out of several 
thousand plants of widely varying genetic composition, only a hundred 
or two would survive. 

The disadvantage of plain selection work is that very often the 
genes for the particular character desired are simply not in the stock 
at all, and no amount of selection can put them there. Thus it is 
doubtful whether immunity to Black Ann exists in Egyptian cotton. 
Probably as it is acclimatized to irrigated conditions with a dry 
atmosphere not favouring the disease, it has had no opportunity to 
accumulate genes favouring resistance. {Sea Island cotton, on the 
other hand, has been grown continuously in a rainy country, and all 
types which get the disease badly have been eliminated by selection, 
both natural and artificial. Highly resistant strains have been 
developed in St. Vincent under a rainfall of over 100 inches annually, 
and under conditions of high humidity. The only absolutely immune 
type known to the writer, which offers promise as a means of intro¬ 
ducing immunity to Black Arm into other types, is the wild species 

tomentosum from Hawaii. This type is so far absolutely immune 
under Trinidad conditions. 

How is it possible to put immmiity into Egyptian cotton and 
leave the rest of the Egyptian characters unchanged ? The answer 
to this question is not at present available, and is capable of being 
given only after an exhaustive study of the genetics of both Egyptian 
and tomentosum. We have to know the genetic make-up of the 
immunity, and what the effects of the immunity factors are in 
different parts of the plant body. It may be that some of the im¬ 
munity factors are closely linked with other factors which are unde- 
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sirable. For example, the weak point of tomentosum is that it has 
no lint on the seeds, but only fuzz. If one of the important genes 
for immunity should be closely linked with a gene for no lint, or 
with the fuzz gene, it would clearly be impossible to transfer the 
immuni ty to Egyptian without at the same time transferring fuzz, 
or no lint. By genetic analysis, however, we shall ultimately be 
able to predict what combinations are possible. Meanwhile, our 
genetic studies lead us to believe that the best line of attack is to 
cross the Fi, which is susceptible, several times back with the Egyptian 
parent, using in each generation plants the progeny of which show 
segregation into immune and susceptible. 

The transference of immunity from tomentosum to Egyptian would 
probably involve several major genes, each possibly accompanied 
by a number of modifiers. Altogether the number of genes to be 
transferred might easily bo twenty or more. 

According to modem notions of genetics, there are probably 
between three and four thousand genes, or hereditary factors in the 
genus Gossypium. These are present in twenty-six linked groups 
(chromosomes) in New World cottons, and in thirteen linked groups 
in Old World cottons. Our main aim, which may here be stated 
quite generally, is to work out the mode of inheritance of as many 
characters as possible in terms of genes, then to assign these genes 
to particular chromosomes and to particular loci in the chromo¬ 
somes, and ultimately to utilize the chromosome map thus obtained 
in the synthesis of bettor cottons, both from the point of view of the 
grower and of the manufacturer. 

If we had a knowledge of the chromosome map of the cotton 
plant, the task of synthesizing new cottons would be much simplified. 
It would then be possible to tell how strongly two genes were linked, 
and how frequently they would go together in the offspring, even 
if no previous experiment had been carried on to find out. Suppose 
there are three main genes for Black Arm resistance, and that these 
three genes are closely linked with three easily recognized genes— 
say for petal spot, yellow pollen, and yellow corolla. Then, as a rule, 
all the offspring of a cross which got spot, yellow pollen, and yellow 
corolla would also get the genes for Black Arm immunity. Here 
the genes for the morphological characters are serving as labels 
for the more difficultly recognizable physiological character. It is 
certain that all the important economic characters in cotton are 
represented by many genes, probably scattered at random over the 
twenty-six chromosomes. Though the construction of a chromosome 
map for cotton involves a lot of work and much laborious study, it is 
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evident that ordinary methods ol cotton selection have nearly reached 
their limit in countries with a highly-developed cotton industry. 
Once the chromosome map is available, any strain of cotton could 
probably be corrected fairly rapidly in any of its weak points. 


Programme of the Genetics Department. 

It will be convenient to put down in simple form what the Genetics 
Department is aiming to do: 

1. To make a complete collection of cottons from all parts of the 
world, both wild and cultivated. 

2. To study the mode of inheritance of as many different characK 
ters as possible, in terms of genetic factors. 

3. To use the information obtained under (2) for the construction 
of chromosome maps in both New and Old World cottons. 

4. To utilize the chromosome maps for the synthesis of better 
types of cotton than those now grown, and perhaps to render cotton¬ 
growing commercially possible in regions where cotton is not at 
present grown. 


TRE COLLECTION OF COITONS. 


Country of Origin, Group, 

Uniiod States .. .. .. Uplaod 



Peruvian 

Mexico 

.. Wild 

Guatemala .. 

Upland 

Colombia 

.. .. Peruvian 


Bourbon 

Peru .. 

.. Peruvian 

Ecuador 

.. .. Bourbon 


Peruvian 

Brazil 

.. .. Bourbon 


Peruvian 

Trinidad 

.. .. Peruvian 


Bourbon 

Tobago 

.. Peruvian 

Grcn^a 

.. Bourbon 

Grenadines .. 

., .. Bourbon 


Peruvian 


Type, 

Texas Green Lint. 
Dominant Naked Secxi. 
Meade. 

Cluster. 

Red Leaf. 

Okra. 

Super Okra. 

Lint Index 104. 

Other commercial varieties. 
Egyptian Pima. 

Pima Spotless. 

Soa Island Naked. 

G. Davidsonii 
Guatemala Khaki. 
Colombia 1. 

Colombia 4. 

Tanguis. 

Several. 

Several. 

Moco. 

Serido Golden. 

Kidney. 

Ited Kidney. 

Red Leaf. 

Cassava. 

Kidney. 

Two types. 

Intense spot. 

Naked Seed. 

White pollen. 
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C<mrUry of Origin, 

Group, 

Type, 

Martiniqne .. 

.. 

.. Peruvian 
Bourbon 

One t3rpe. 

Five types. 

6t. Thomas .. 


.. Bourbon 

Two types. 

Surioam 


.. Bourbon 

Several. 

Jamaica 


.. Bourbon 
Peruvian 

Jamaica Xerophytio. 
Jamaica Long Staple. 

Cuba .. 


.. Peruvian 

Cauto. 

Hawaii 


.. Wild 

O. tomentoaum. 

Fiji .. 


.. Wild 
Peruvian 

O. taitenae. 

Superfine Sea Island. 

New Guiuea 


.. Peruvian 

Kidney types. 

Queensland .. 


.. Bourbon 

Port Essington. 

Australia 


.. Wild 

0. Sturtii. 

French Sahara 


.. Bourbon 

Air cotton. 

Tanganyika .. 


.. Wild 

0, Kvhi. 

Nigeria 


Penivian 

Tshan. 

E^pt 


.. Peruvian 

£nan*8 brown. 

Sakel. 

Malta.. 


.. Peruvian 
Upland 

One type. 

One type. 

Tndig 


.. Upland 
Asiatic 

Punjab Golden. 
Many. 

Burma 


.. Asiatic 

Several. 

China 


.. Asiatic 

Million Dollar. 

Turkestan .. 


.. Asiatic 

Several. 

Transvaal .. 


.. Asiatic 

Rustenberg. 

Sudan 


.. Asiatic 

Sennaar. 


Since the Station started work in May, 1926, wo have gradually 
accumulated a series of cotton types which is probably the most 
complete one in existence. The above is a provisional list, and con¬ 
tains principally tlio typos which are being utilized in genetic studios. 

Summary of Work Done. 

Work began in May, 1926, with the transfer of a certain amount 
of material from the Imperial College of Tropical Agriculture. Since 
then the genetic plots, which cover <ou to fourteen acres of experi¬ 
ments, have been got fully under way, and several thousand plants 
wore examined in 1927 and 1928. A short summary of the informa¬ 
tion so far obtained follows. 

Petal Spot ,—A paper has been published in the Journal of Genetica 
(vol. XX., No. 3) on the inheritance of petal spot, both in inter-Peruvian 
crosses, and in crosses of Upland x Peruvian and Upland x Bourbon. 
Petal spot is controlled by factors providing a multiple series of 
allelomorphs. These manifest themselves in various grades of spot 
from the full spot of Sea Island down to the spotless condition of 
Upland. Inheritance is simple in Peruvian crosses, but in inter- 
apecihc crosses segregation is obscured by modifying factors. Factors 
in the multiple allelomorph series appear to be: 

VI. 4 
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S® Full spot of Sea Island and Egyptian. 

8* Intermediate spot of Grenadines white pollen. 

S^ Weak spot of Trinidad Bed Kidney. 

Faint spot of Jamaica Long Staple. 

S® Extinguished spot of Cassava. 

S® Spotless of Upland. 

Pollen Colour. —Yellow pollen of whatever shade is governed by 
a single factor P, which alone produces practically no effect, but 
which is raised to deep yellow by an unknown number of modifiers. 
The modifying factors can bo carried by the p class, producing a 
series of shades of cream. Eight main groups of yellow are recog¬ 
nized, and four groups of cream. A paper on the inheritance of 
pollen colour has been published in the Journal of Genetics (vol. xx.. 
No. 8). 

Corolla Colour. —Hero we have, again, two series of colours: a 
yellow group and a cream group. A simple factor pair, Y— y, is 
responsible for the two groups, but a series of modifiers produces a 
series of grades of yellow, and a corresponding series of creams. 
The full results will be found in a paper in the Journal of Genetics 
(vol. XX., No. 1). 

Bed. —Bed Kidney and Bed Bourbon contain a factor B, which 
converts green plant body to red. A factor having a similar effect 
has been described in Bed Upland. We have not yet identified the 
factor in Upland with our B factor, though we have confirmed its 
monohybrid type of inheritance. 

Leaf Shape. —The laciniated leaf of the Bourbon type, known as 
Cassava, shows monohybrid inheritance in Upland-Bourbon crosses. 
Evidence so far points to the existence of a multiple allelomorphic 
series of factors for leaf-shape with the following terms: 

0® Upland leaf-shape. 

Cassava leaf-shape. 

0® Upland Okra leaf-shape. 

0* Upland Bupor-Okra leaf-shape. 

Super-Okra is a type with leaves showing greater laoiniation than 
the ordinary Okra types. 

Seed Fuzz. —Five factors have been identified governing the dis¬ 
tribution of fuzz on the seed coat. These factors produce various 
types of fuzzy, tufted, and naked seeds respectively. 

T The factor T produces a tuft on the apex of the seed, which 
behaves as a simple dominant to naked. Found only in 
the Peruvian group. 



WORK OF THE GENETICS DEPARTMENT, TRINIDAD 818 

A A dominant tufted factor found in Meade, dominant to the 
tufted of Sea Island, and to the fuzzy of iomentosum. 

Z A dominant fuzz factor found in most Uplands, dominant to 
Sea Island tufted, present also in tommtosum. 

F A fuzz factor dominant over Meade tufted. 

N A factor for naked seed found in Upland, completely dominant 
over all other forms of fuzz distribution. 

In addition to these five factors, there are minor modifying factors 
concerned in producing gradations in the fuzzy and tufted groups. 

An important discovery is that both fuzz and lint are not to be 
considered alone, but as part of the general hairiness mechanism of 
the plant. Thus both the factors T and N affect also the distribution 
of hairs on the base of the corolla. The general effect of T is to con¬ 
vert the seed from naked to tufted, to add 25 per cent, to the weight 
of lint per seed, and to put hairs on the base of the corolla. The 
dominant factor N acts as an inhibitor. It removes all fuzz from the 
seed, about 25 per cent, of the lint, hairs from the corolla base, and 
partly from other parts of the plant. In selecting hairy cottons for 
jassid resistance, it is probable that lint index and seed fuzz may be 
interfered with. 

Chlorophyll Deficiency, —There are three factors controlling the 
ordinary green colour of the leaf, which may be called C^, and 
Any of these factors are sufficient to produce normal green. 
The first factor is that contained in the Peruvian group, while the other 
two are found in the Upland group. The genetic constitution of the 
Bourbon group is not at present known. 

Miscellaneous Characters, —The following factor pairs have also 
been identified: 


—g* Green lint—white lint. 

K—k Khaki lint—white lint. 

C'—c^ Normal—Crinkled Dwarf. 

Linkage Groups, —Several cases of linkage have been encountered 
In the first linkage group are apparently the following factors: 

P (fuzzy), N® (a factor for node number), S (petal spot), R (red), 

(a petal spot modifier), and (a pollen modifier). 

The exact distances between these have not yet all been accurately 
mapped. 

In the second linkage group are C' (crinkled) and Y“ (corolla 
modifier). 

In the third linkage group are P (yellow pollen), and B* (a factor 
governing the number of boll loculi). 
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An interesting case of correlation was observed between 6* (green 
lint) and lint fineness. The green segregates are invariably finer 
than the white. Whether this is physiological or genetic correlation 
is not yet known. 

Interspecific Crosses, —A large number of interspecific crosses have 
been attempted, and a number have been successful. 

G. tomentosum, the wild species from Hawaii, has twenty-six pairs 
of chromosomes and crosses successfully with all New World types. 
Some of the hybrids are distinctly promising from the commercial 
point of view. 

G. Sturtii, from Australia, also has twenty-six pairs of chromo¬ 
somes, and can be crossed with New World types, although it is so 
distinct in appearance that it has been placed by some authors in 
another genus (Cienfuegosia). The hybrids are quite sterile, though 
it seems possible to use the hybrid pollen in back crosses with the 
parents. 

G. Davidsonii is the only New-World species with thirteen chromo¬ 
somes. It will cross with Sea Island, although the plants do not 
survive the cotyledon stage. It has also been crossed with Siocksii, 
the wild Asiatic species with thirteen chromosomes. The plants 
grew to about 3 inches in height and then died. 

A cross has been made between the Indian type sangumeum and 
G, Stochsii. This flowers freely but is sterile. 

We have so far not been successful in crossing New-World cottons 
with the ordinary thirteen chromosome Asiatic types, although Zaitzev 
and others have made this cross. The Station is in possession of one 
of these hybrids, however, through the kindness of Dr. Longley, of 
the Bureau of Plant Industry at Washington. 


Received June, 1020. 
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MARKETS AND MARKETING IN NIGERIA 


BY 

Rev. SIDNEY R. SMITH, 

Formerly Archdeacon on the Niger, 

In every large trading centre in the Southern Provinces of Nigeria 
there are stores of various European firms, which are usually known 
on the Niger as Factories—i.e., Agencies. Each has a canteen or 
retail store, as well as a trading department, where goods are to be 
had in exchange for produce and not for cash. 

To obtain raw produce the services of middle men, or more 
generally of middle women, are employed, who go or send to the 
local market, taking the pick of trade goods on credit. There are 
also numbers of stores springing up everywhere, kept by Sierra 
Leone, Lagos and other coast traders who take full advantage of the 
liberal terms offered them by foreign firms, and by understanding 
thoroughly and catering for local needs manage to do a considerable 
amount of profitable business. 

In spite of every inducement to adopt the European retail system, 
the bulk of the inter-communal trade, and a good deal of the palm- 
oil trade in the first instance, is done by means of open-air markets. 

In an Ibo town there is usually one large market-place, called an 
“ Ho,’* either centrally placed, or where there is a river, near the 
water and easily accessible to traders coming by canoe. It is a 
large cleared sandy space, varying from 100 to 500 yards long by 
60 to 100 yards broad, flanked or surrounded by huge forest trees, 
and dotted with a few shade trees of the Ficus family. Eough 
sheds with palm-leaf mats or grass roofs, or light shelters made of 
oil-palm fronds, are built both in long rows and separately, for pro¬ 
tection chiefly from the sun, and to a small degree from rain. 

The week consists of four days, and the day on which the central 
market is held gives its name to the market—to go to Eke Nkpo 
means to go to the market held at Nkpo on Eke day. There are 
other and smaller market-places in most towns, wiiere evening 
markets are held, to which only the people of the immediate vicinity 
come, to exchange or buy small quantities of foodstuffs. 

To the great weekly market, since the pox Britannica has been 
established, come men and women from places as far distant as 
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sixty miles, when there is a shortage of food, carrying on their heads 
baskets filled with goods weighing up to eighty pounds. The men 
carry small fibre bags on their shoulders containing a few small yams 
or cobs of maize for roasting on an open fire in the middle or side 
of the road, a few pods of kola nut for chewing to stave off hunger, 
and a calabash cup or horn for drinking purposes. Each one has 
a cutlass or machete stuck in his girdle, and some carry long spears. 

The bulk of the market people, however, live within a radius 
which enables them to leave in the early morning and return by 
nightfall. A walk along a road leading to the market in the early 
morning is full of interest. In seemingly endless procession and in 
single file, the market people come. The women carry on their 
heads oblong openwork baskets about three feet long by one foot 
broad and deep. The basket has a rigid bottom made with one 
piece of wood, into which the side uprights of round cane or wood 
are inserted, and strips of cane interwoven with a thick cane edge on 
each side. The baskets are filled and piled up with yams, cassava 
or bunches of plantains, and every comer stuffed with smaller items 
for sale such as herbs. Pitting over one end of some of the baskets 
are leaf-plaited coverings, rounded at one end and open at the other 
like a rigid cloak, to throw off the rain. A thick circular pad of 
grass or cloth protects tlie head and gives a steady seat to the 
basket, while one hand holds it in position. The weight of the loads is 
great, and the women’s backs are so arched, through head-porterage 
from childhood, that they appear to be in danger of falling backwards. 

Some of the men carry long, narrow, flat racks of palm midribs 
fastened together by cross-pieces of the same material, and on these 
heavy loads such as iron bars, metal pots and ornaments, bags of 
cowries, salt and kernels are tied. Here is a man with a basket 
full of pots of hard palm oil, and a couple of chickens with legs tied 
up and attached to the end; another has bags of palm kernels; one 
man has a goat and another a squeaking pig with feet bound together 
lying in the basket. Some men are loading cows by a long cord, or 
two or three goats by halters made of fibre, or a few dogs to be sold 
for killing. One man staggers under a load consisting of several 
bamboo polos about twenty feet long, another under a bundle of 
smooth palm midribs, while some have towering bundles of some 
400 roofing mats made with plaited palm fronds. A woman carries 
a load of dried fish, commonly called “ stink fish,” which leaves a 
trail of smell for many yards behind her. Here is a woman with a 
bulky load of earthen water-pots which she has made, piled up and 
secured by a net or strings, a fragile burden which needs great care; 
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severd men follow with loads of oiroalar grass baskets. All the 
market people are talking hard in loud tones to their companions 
as they walk or trot along, and answering with a long-drawn-out 
“ 0 the frequent salutations of passers-by who call out “ Nagbo ” 
(Come home quickly), or “Neje ofuma” (Go well), or **Nnua’* 
(Welcome). The huge circular plates of brass on the ankles of 
some of the women shine dazzling in the sun, and an occasional 
clang of the metal, as these barbaric ornaments touch each other, 
adds a note of rude music. Some have been resting, and are getting 
their friends to assist them to lift their loads on to their heads—a 
diflScult matter to accomplish without help—and a woman deftly 
picks up with her toes something she has dropped, to save herself 
from stooping down. 

Now take a walk to the market-place, when the market is filling 
up about 8 a.m. A mile or more away comes a roar of voices 
rising and falling like the sound of waves beating on the shore, 
the invariable sign of a market in progress. On entering the 
market-place, a scene of apparent hopeless confusion meets the 
eye. The sandy ground is covered with produce and goods of 
every description, and men and women are sitting or standing by 
them, so that it is difficult to pick one’s way and to avoid treading 
on something or somebody. Yams are sorted and arranged on 
the ground in lots of a shilling or its equivalent. There are long 
pieces of sugar-cane stalks, piles of cocoe-yams, small cones of 
baked salt, little heaps of ground-nuts and capsicums; bundles of 
herbs, including bitter leaves, and spinach, and medicinal leaves 
and roots, arranged on shallow basket trays and calabashes; “ heads ” 
of tobacco, leaves of tobacco rolled up and tied round with fibre; 
round slabs of rock salt, called “ Nnu Utaba ” or snuff salt, from 
the North; and round balls of native soap. One sees kerosene tins, 
clay pots and bottles of palm oil. There are dogs alive and dead, 
goats, pigs, sheep, fowls, ducks, guinea-fowl, some in baskets and 
others with legs tied up together in a bunch, fighting with each 
other, and struggling for freedom and any scraps of food which 
come their way. Small lumps of cooked cornflour, called “ Agidi,” 
are tied up in a green leaf; and in one part Yorubas are cooking a 
kind of gruel made with maize flour, which is much appreciated. 
Borne Hausa men are sitting before a fire of wood or charcoal, around 
which are arranged skewers stuck into little pieces of meat which 
are roasting. Awka blacksmiths sit beliind rows of iron utensils 
which they have made. Of these there are iron hoe-heads of various 
patterns, wedge-shaped axe-heads, machetes, spear-heads, knives. 
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triangular razors^ nails, hinges, staples, gongs, sheep bells, oiroular 
three-legged stands for oooking-pot rests, brass chains for bindiog 
round the legs of young men, graduated brass spirals to adorn the 
legs of girls, solid circular brass plate anklets up to 15 inches in 
diameter, and each weighing about lbs., for women, copper 
bracelets and anklets for men, and long ceremonial iron spears 
bound with brass and decorated with openwork centres made of 
twisted iron. 

Hausas display their leather work, consisting of slippers, 
long boots, cushions, and fly whisks in red leather, and also dyed 
goats’ skins. They have piles of Kano and other cloths, white, 
striped with blue, and some coloured a dark indigo and shining as 
the result of a process of beating with heavy wooden mallets. In 
one part the Hausa butchers out up meat, and continually fan them¬ 
selves and their meat to ward off the swarms of flies. It is as well 
to give a wide berth to this corner. There are bags, excellently made 
of fibre and leaf of all sizes, which may be bought for a few pence, 
as well as huge palm-leaf plaited rain hats and round baskets of 
plaited grass, cane, or of fan-palm leaves. 

Among building materials are roofing mats made of palm leaves, 
round and adzed posts of all sizes, planks cut by sawyers from euroko 
trees, bamboo poles, and large bundles of cane. 

Other produce includes pots, bottles, and kerosene tins full 
of palm oil, hard and soft, palm kernels, and dried fish. Lumps of 
sugar are arranged in small heaps on the tops of boxes, cigarettes 
in twos and threes, boxes of matches, biscuits in heaps, pop-corn 
and roast ground-nuts, rice, tins of fish, reels of cotton. There is 
a large quantity of Manchester cotton cloth in pieces of about six 
yards, lengths of rich satin brocade, tablets and bars of soap, lumps 
of blue, looking-glasses, short pieces of pipe coral—a much sought 
after ornament—belts, silk head kerchiefs, knitted woollen caps and 
jerseys, and women’s underclothes. A Syrian trader displays his 
gaudy trinkets and silk embroideries. From under a palm-leaf 
thatched shelter comes the hum of a sewing-machine as the tailor 
makes jumpers and knickers, and outside, stretched on sticks, are 
suspended the garments for sale which he has made, the printed 
name of the firm being left on as an ornament. 

In a comer are pots of palm wine with the froth of the fermenting 
juice flowing over their tiides. The wine is of two kinds*—viz., the 
sweet, drawn from the Baphia vinifera, and the medicinal flavoured 
juice of the oil palm, Elceis guineensis* Everyone tastes tlie 
palm 3 vine before buying, and sometimes a man takes a good 
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long driak to see if it has been mixed with much water, and whether 
it is fresh. 

The rays of the sun beat fiercely on the Loads of the market 
people, the dust flies about, the smell of perspiring bodies mingles 
with the competing odours of stink fish and palm oil, but nobody 
minds these things as they are only the concentrated essences of 
market. Local dogs and goats and chicken roam about in search 
of tit-bits, and vultures watch events from the branches of high 
trees, awaiting their turn when the market is over. 

Follow a man as he walks round intent on making a purchase. 
He goes to a market woman selling stink fish and takes up a stick 
upon which a number of fish are fastened with their heads and tails 
together. He asks, “ How much ?** and receives an answer. He 
oflers half as much, and is met with an indignant refusal. He passes 
on to other sellers of fish and repeats the process, and then perhaps 
returns to the first woman, who asks a little less, and ho offers a little 
more. After considerable chaffering he lays down his money, or 
his heads of tobacco, or piece of cloth, and takes the fish, satisfied 
because he has beaten down the price, and the woman satisfied 
because she has got the amount for which she really intended to 
sell. There is little or no buying in the European fashion, at a fixed 
price, although in reality everyone knows what is the market price 
for the day, according to the season and the abundance or scarcity 
of the commodities in the market. 

To the European the chaffering seems uncommonly like quarrel¬ 
ling, voices are raised as if in a serious dispute, but a laugh reveals 
the lack of any ill-temper, or anything but passing and assumed 
indignation. The spice and pleasure of marketing would be removed, 
and there would be no outlet for the innate love of making a bargain 
if the prosaic methods of Europe were followed. 

Soon after midday the marketers begin to disperse, and put their 
loads or empty baskets upon their heads and go home. The con¬ 
versation on the homeward journey is all about prices offered and 
refused, and the satisfaction or otherwise at the result. Ask a market 
woman about her transactions, and she will almost invariably reply 
that the market had no “ head,” and that it was not good, meaning 
that she did not get what she expected, but this is for the most part 
“ eye-wash.” As the women near their homes, they are met by 
girls who have come out to relieve their mothers of the heavy loads 
and lead them home to partake in a well-eanied evening meal. 

The markets in the Northern Provinces in large centres such as 
Kano, Zaria, and Bide differ considerably from those in the South 
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in that they are usually held in the evening, and when darkness falls, 
thousands of small clay lamps, filled with shea-butter, are lighted, 
giving a picturesque setting to the market-place. 

In these markets there is a more orderly separation of the various 
commodities, and cloth will be found more or less in one place, 
pottery in another, and foodstuffs in another. There is always a 
capsicum or so-called “ pepper ** section, which is conspicuous because 
on approaching it everyone begins coughing. 

The Northern markets are usually held every evening, as dis¬ 
tinguished from the weekly markets of the South, though the custom 
of daily markets is gradually being adopted in the latter area in the 
large centres, chiefly through the influence of traders from the 
North. 

Among the interesting features of marketing are the methods 
adopted for measuring and weighing goods in the absence of 
mechanical scales and standardized weights and measures. For 
measuring cloth, the unit of measure is tho “ Obi or breast—i.c., 
the distance between the tips of the fingers of one hand and those 
of the other when fully extended. The distance also from the 
mouth to the tips of the fingers of one extended hand is reckoned 
as roughly representing the yard fold of a piece of imported cotton 
cloth. The span of the fingers and the length of the foot are 
commonly used for measurements. Square-faced gin bottles are 
employed for selling by measure liquids such as kerosene, coconut, 
ground-nut, and liquid palm oil. Kerosene tins are generally used 
as measures for hard palm oil. Salt bags are the favourite means 
of measuring kernels, as well as the most convenient receptacle for 
carrying them. Cigarette tins and milk tins are used for selling rice. 
The people, however, are clever at estimating capacity and weight 
by the eye, and by lifting, by which they are able to compare the 
weight with the amount capable of being carried upon the head. 

An account of markets is not complete without some reference 
to currency. The basis of marketing is the exchange of commodities, 
but the people early discovered the advantage of fixed units of 
value. With the overseas slave trade came the introduction of 
cowry shells {Cyprcea moneta), of two kinds, the small variety from 
the Indian Ocean and the larger from the East African coast. 
Although for many years no cowries have been imported by Europeans, 
the small cowry is still in great demand in most interior markets 
of the Eastern Provinces, while the larger sort has practically gone 
out of circulation. The value of the small cowry, naturally, has 
greatly appreciated, and there must be vast quantities of these shells 
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buried in the ground which are brought out as required, to the great 
profit of the fortunate holders. Among the advantages of cowries 
over coins are the following: 

(1) Their employment in purchasing small quantities of food and 
herbs and other articles of less value than the smallest coin. 

(2) Their comparative cleanliness and non-corrosiveness. 

(8) The important place they occupy in the social life of the 
people— e.g,, in paying cowries by instalments, and so leading to 
many visits in accordance with custom, instead of the payment 
down in a lump sum. 

Another important form of currency on the coast arose from 
the introduction by the Portuguese of bracelets and armlets of 
metal called manillas (Portuguese, manilha, bracelet), which were 
used for the purchase of slaves, ivory, and palm oil. In 1505 
Portuguese traders were buying slaves at Benin for twelve brass or 
copper manillas. Before the manilla was introduced, bars of iron, 
brass, and copper were brought in, and were fashioned by native 
smiths into personal ornaments which probably came to have more 
or less a recognized value according to the kind of metal and the 
workmanship involved. Later these rings of metal appear to have 
become conventionalized, and the writer has seen ancient rings of 
metal, copper, and alloy of local workmanship of over J inch in 
diameter, with overlapping ends which could never have been used 
as personal ornaments, and must have been used as currency. The 
Portuguese evidently took advantage of the prevailing custom of the 
coast tribes of making rings of metal, when they manufactured the 
manillas and imported them in large quantities to the Niger Delta and 
the Cross Biver areas. The common pattern is oval in shape, like 
the shackle of a chain, with lozenge-shaped open ends about 1J inches 
apart. The weight is just over 2|^ ozs., and the value about Bd. each. 
But before this, however, there were manillas of larger shape, and 
some, at least, known as king-maiiillas, appear to have been made 
locally. The king-manilla of a very ancient type is a round bar 
of metal, either copper or an alloy, roughly 1 inch in diameter, oval 
in shape, mohes deep in the centre, 9 inches between the ends, 
which were burred over, making a f-inch edge. These rose-headed 
ends probably suggested the conventional lozenge-shaped termina¬ 
tions of the later stereotyped manilla. 

King-manillas are carefully preserved by families, and are used 
in making payments of head-money for a bride in the Niger Delta. 
They evidently are regarded as possessing some particular “ mana 
or virtue in tUs connection. Manillas arc still in circulation in the 
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Delta markets^ although they have been demonetissed and are no 
longer manufactured. 

Another form of currency also in circulation in the South is the 
brass rod. It is about ^ inch thick, 3 feet long, and is doubled 
into the shape of a U for convenience in handling, and the value is 
from 8d. to Is. 6d. according to the metal, thin copper wires in the 
same form also being employed. 

In the north-eastern area of the Southern Provinces a most curious 
and unpleasant form of currency exists in small conventionalized 
iron fish hooks or spear-heads made by local smiths. Each is about 
J inch long by J inch broad, roughly barbed, and about 140 formerly 
were equal to Id. 

At one time in the writer’s experience, it was very difficult to 
buy anything of much value without the use of trade gin, which 
was a recognized currency. Each bottle contained about IJ pints 
of so-called gin, and was reckoned as Is,, though sometimes the 
market price was as low as 9d. The bottles were “square faced,” 
and cost then, delivered on the coast, 4Jd. per bottle, or 23. 3d. per 
gallon. 

Imported tobacco still holds a useful place as currency, and is 
found in every market. Formerly one “ head,” consisting of from 
three to five pressed leaves, tied round at the top with one of its 
leaves, and from 20 to 23 inches long, was worth 4d., but now Bd. 
or 9d. would be nearer the value. 

Salt still holds a strong position as a currency in the Northern 
Provinces, and in the South also the price of goods is sometimes 
quoted in bags of salt. The value of these bags depends upon the 
distance from the coast, and varies from 5s. to 208. and more, and 
cones of salt, made up and baked on tin plates over wood fires, are 
to be had for a small sum in most markets. 

In the Royal Niger Company’s territories, cash trade was not 
encouraged, and English coins were taken down to the coast and 
used to purchase goods which wore brought back and sold. 

The C.M.S. Niger Mission introduced the payment of wages in 
cash in the southern part of the Company’s territory, and had silver 
coins sent from England to nuke payments; but labourers and agents 
were also issued tickets on the Niger Company for cloth, tobacco, 
and salt, which added considerably to the difficulty of keeping 
correct accounts. 

Up to 1880 gold and silver coinage was in circulation on the 
coast, including English, Spanish, Portuguese, Russian, and South 
American; but in this year, at Lagos, all foreign silver coin was with- 
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drawn from oiroulation. Maria Theresa dollars, bearing the date 1780, 
were used by Hausa traders, and wore coined until about thirty 
years ago with this date on them, until they were demonetized and 
bought up by the Government. 

The British Government introduced a metal currency throughout 
Nigma. At first English coins were employed. A penny is called 
by the people generally “copper”; halfpenny, “half” or “half 
copper a threepenny piece “ torro,” because it was like the sound 
made to represent the attempt to pronounce three; a sixpence, 
“sisi”; and a shilling, for which an equivalent term for our unit of 
money is used. Then came the introduction of an aluminium 
tenth of a penny, and, in a kind of nickel, halfpennies and pennies 
with a central hole for stringing purposes. The “ tenths ” never 
“ took on ” in the South, and many of them were used as washers 
for corrugated iron sheets. Aluminium was found to corrode, and 
later nickel was substituted. 

The coins of the West African Currency Board are to be found 
now in most markets, and gradually a metal currency is being 
adopted. In some of the markets in the South, if an English coin 
with the head of Queen Victoria upon it, is tendered, it is returned 
at once as “ dead ” money. This prejudice is not so strong in the 
case of a coin of King Edward’s reign, possibly because it bears the 
image of a man’s head with a beard, and is similar to those beauring 
the head of George V. 

There is some difficulty in getting native traders to entrust their 
money to the banks. An enormous number of coins are buried, and 
so constant supplies of new coins have to bo imported to make up 
for such withdrawals from circulation. One enterprising trading 
woman during the Great War used her iron water-tanks as money¬ 
boxes, and did a good deal of profitable loaning, even to Europeans, 
when cash was at a premium. During the same period, a paper 
currency from Is. upwards was introduced, and those who had to 
force the notes into unwilling hands never wish to have that experi¬ 
ence again, nor do they care to think of the disease that was propa¬ 
gated by such currency. One shilling notes could be bought by 
unscrupulous persons for 6d. in cash, and 10s. notes for 53. and less, 
and the people were only too glad to got rid of the paper, which was 
liable to be eaten by rats and white ants, and often burned. 

Markets in the Southern Provinces are not only a means of buying 
and selling and of exchanging commodities, they also perform a 
great social service. People go to market to hear the latest news 
and to meet their friends; women make their first appearance after 
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cbUdbkth, their bodies sometireee smeared over with a yeilow 
powder ; girls of marriageable age parade in all their finery of brass 
leg spirals^ bracelets, beads, elaborate coiffures and bodies painted 
artistically in black designs; titles of chiefs are proclaimed and other 
social engagements fulfilled. A priest is often attached to the 
market, to whom dues are paid, and he makes laws for his particular 
market; and new markets are not opened before sacrifices to the 
local deities and deified powers of nature are performed. In one 
area a kind of market queen, called Omu, presided over each market, 
opening it by taking her seat on her stool, settling prices and 
disputes relating thereto, levying tolls and helping to administer 
justice or deal with oases affecting women, but now her post is only 
a nominal one. 

One remark in connection with West African trade seems to be 
called for. Before the War, Germany, by studying at close quarters 
local needs, produced articles such as enamelled ironware, crockery, 
sewing-machines, and notably hurricane lamps as well as tiny metal 
kerosene lamps, and cloths of pattern which caught the eye, all at 
prices which led to an enormous demand. That demand is still 
strong, and Germany is well on the way to recovering her markets 
lost through the War. The British love of good solid stuff of all 
kinds which will last, is excellent for those who can afford to buy 
such commodities, but the West African native has little money to 
spend, his necessities at present are few, and to a much greater 
degree than is realized, European goods generally are of the nature 
of luxuries. To encourage him to spend his money he requires some¬ 
thing to take his fancy, and each district needs to be studied and 
adaptations arranged to meet the particular need. The native also, 
very naturally, wants as much as possible for his outlay and is not 
much concerned if goods do not last a long time. The climate is 
of such a character that nothing, even the best, ever does last long, 
so he buys for the present and does not trouble about the future. 
West Africa is no longer a dumping-ground for surplus goods, whqre 
anything will do, and the attempt to make the people buy things 
because they are good, irrespective of the peculiar local prejudices, is 
doomed to failure. European agents have had to remove stocks of 
good materials from one area to another simply because the people 
did not like the pattern, or the colour was not just the kind that 
appealed to them. The local European agents are keen, capable 
men and generally may be trusted to know the sort of goods the 
people of their districts would buy, but their supplying firms do 
not appear to be always so adaptable and ready to meet the 
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local needs as their keenest competitors in Europe. The Nigerian 
people of every tribe are bom traders, and trading is the chief 
enjo3rment of their lives. They respond amazingly to sympathetic 
understanding of their likes and their dislikes, and upon this 
expanding trade depends. 

liwemd Aujiust, 1929. 


Note on Figo, 6 and 7.—^The picture of Bags and Calabashes shows the various 
native articles in use some years ago for holding marketable goods. In the 
centre is a cowrie stool, with a hollow cut in the middle of the seat to contain 
the cowries. 

The other picture—Currency—shows various common types described in 
the article. To the left a bundle of tobacco leaves, then a brass rod (weight 
9 ozs., length 3 feet), five manillas, and a lot of cowries (large and small). Two 
of the manillas are very old king-manillas, of copper with punched lines, rough 
and hammered out locally; their length over all is Ilf mches, thickness 1 inch, 
weight 4J lb. The three small mamllas are of bronze. The largest, which is 
an old type, weighs 6J oz., the others 2J and 2} ozs. The last-named is the 
common pattern in present circulation; its value is about 3d. 
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BY 

H. C. DUCKER. 

Since the first arrival of Europeans in Nyasaland, the fundamental 
problem or limiting factor hampering the country’s progress has 
boon the poverty of its communications. 

The present port for Nyasaland is Beira in Portuguese East 
Africa, to reach which the Zambesi river has to be crossed. There 
is no bridge, and the substitute—a ferry—which is even now near 
the limit of its capacity, does not appear to be easily capable of 
improvement, since the great differences in level of the Zambesi 
during the rains and during the dry season are a constant source of 
trouble and expense, both to the ferry service and to the railway 
approaches. These difiiculties naturally result in very high freight 
rates. Whether the ultimate solution will be a bridge over the 
Zambesi, or whether a new port must bo found for Nyasaland some¬ 
where in the vicinity of Quelimane, is at present unknown, but 
whatever happens the country cannot properly develop until a cheap 
and efficient route for exports to the sea is provided. 

Within the country communications are also unsatisfactory. 
The railway terminus is Blantyre, some 100 miles from the Lake, 
and apart from some minor areas in which animal transport is 
possible, the presence of tsetse fly makes mechanical or carrier 
transport tlie only possible feeders. On the Lake are several small 
steamers, and apart from this there is no water transport available 
other than barges on the Lower Shire, a river which is only navigable 
during or just after the rains. 

The result of all these difficulties has been to make Nyasaland 
one of the most backward of the African dependencies, and to confine 
crop production to those high-priced products which can stand the 
high freights. There has been little or no development of rational 
and ordered farming, and the agricultural history, so far as European 
estates are concerned, has been one of booms in various crops, followed 
by disastrous slumps when prices fell, and/or the usual train of 
pests and disease followed the extensive and continuous “planting ** 
of the crops. 

Cotton was first grown about 1900, and its cultivation on 
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European estates extended more or less rapidly until in 1917 the 
record crop of 8,600 bales was exported. Yields per acre, however, 
dropped steadily until, when prices fell, the cultivation became so 
unremunerative that it was practically abandoned. In 1926-27 the 
acreage sown on estates was negligible. 

Owing mainly to a preferential duty on imports into Britain, 
tobacco took the place of cotton as the premier European crop. 
This in its turn is now threatened owing to the drop in prices due to 
over-production of Empire leaf. 

Prior to 1928, cotton production by natives on their own gardens 
had never shown signs of settling down to anything approaching 
stable production, and in that year there was in fact a serious danger 
of the native industry dying out as the result of the upset caused by 
excessive variation in post-war cotton prices. 

In May, 1923, the Government entered into an agreement with 
the British Cotton-Growing Association, the latter to have the sole 
right to buy native-grown cotton in Nyasaland for a number of years. 
In return for this they were to fix prices for each season at its com¬ 
mencement, at a level agreed to by Government. The agreement 
holds good until August, 1931, having been renewed last year. 

The results have been admirable. Not only has the industry 
been saved from extinction, hut the estimated total crop for 1929 is 
in excess of that of 1922, when European acreages were at almost 
their highest point in the history of the mdustry. The figures are 
of interest. 

In Bales of 400 Lbs. Each. 

Evropean. Native. Total. 

1922 . 3.976 631 4,607 

1928 .. .. .. 292 4.164 4,466 

1929 . — — 4,900 (estimated) 

It will thus be seen that the production has changed over almost 
entirely from European to native growers. 

The Association unfortunately lost money during the first five 
years of the agreement, owing chiefly to the drop in prices in 192t)-27, 
the rates fixed and paid to the natives in those two years being 
higher than world prices justified. 

Whether, when the agreement finishes in 1931, it will be possible 
without danger to the existence of the industry again to expose the 
native to the play of world prices one cannot say. It is, however, 
certain that the native is much more educated in the matter of price 
fluctuations than he was ten years ago, and that presumably havmg 
become well acquainted with the idea of growing an economic crop, 
he will not be easily discouraged. 

VI. 4 23 
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Cotton has been grown in Nyasaland with more or less success at 
elevations from 4,000 feet above sea-level downwards, but it has been 
established by experience that the Nyasaland Upland variety, the 
survivor of the numerous types of cotton tried out when the industry 
was first started, does best at elevations below 2,000 feet. This 
means that cotton-growing on a commercial scale has become confined 
to the Shire Valley and Lake shore areas of Nyasaland. 

Nyasaland consists of a long narrow strip of country contained 
in, and bordering, the part of the groat rift valley of Africa which 
contains Lake Nyasa. Roughly, it consists of two stretches of 
plateau country bordering the long valley formed by the rift. This 
valley is itself divided into two main parts, the Lower Shire with 
elevations below 500 feet above sea-level, the Upper Shire and Lake 
shore areas with elevations ranging from 1,200 to 1,800 feet. The 
southern and eastern stretch of plateau country forms the Shire 
Highlands, with elevations for the most part between 2,000 and 
4,000 foot, and chiefly differs from the northern and western plateau, 
which comprises most of Aiigoiiiland, in being lower by about 1,000 
feet. The Shire Highlands are also wetter, having on an average 
about 40 inches of rain as against about 30 in Angoniland. The 
rift valley receives a rainfall about intermediate between these figures. 

The whole country falls within the summer rainfall belt of southern 
Africa, and has broadly speaking two seasons only, a warm wet 
season in December to April, followed by a cool dry season. The 
hottest time of the year is just prior to the break of the rains. 

It will thus be seen that cotton has to face in this country a wide 
range of conditions, and it is not surprising that the attempts made in 
the past to cultivate cotton of one variely, and <o use much the same 
methods throughout such a range, have resulted in partial failure in 
some areas and complete failure in others, more especially when it is 
remembered that at elevations below 5,000 feet in the latitudes in 
which Nyasaland lies there is little or no frost of intensity sufiBoient 
to kill insect pests. 

Soil types have had little influence on the distribution of cotton¬ 
growing, but there is a distinct tendency for alluvial types to be 
preferred to all others. These are mainly confined to the rift valley, 
but there are extensive patches of alluvium in the Palombo plain 
area of the Shire Highlands and around Lilongwe in Angoniland. 

As a result of the unsatisfactory transport conditions, cotton has 
so far been grown within easy reach of the railway, and of the 4,466 
bales produced in 1928, no less than 85 per cent, was produced in 
the Lower Shire area. 
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The possibilities for expansion are therefore considerable, when 
once the country is opened up by improved communications, and it is 
of interest to note that a survey for a railway extension from Blantyre 
to the Lake has recently been completed. If, and when, this extension 
is built there will be, it is presumed, improvements in the Lake 
steamer service, and the whole of the most promising cotton areas, 
those below 2,000 feet elevation, will be placed within easy reach 
of a main line of communications. In addition to this extension, 
the provision of a bridge over the Zambesi is also under consideration. 
Should this be built, or the possible alternative of a now port for 
Nyasaland north of the Zambesi bo adopted, the chief obstacles to the 
extension of cotton-growing in Nyasaland will have been removed. 

Besearoh work commenced in 1923 and carried out by the 
Corporation during the past six years has provided results which 
indicate that there are possibilities for cotton in Nyasaland which 
past experience had barely indicated. TIk' wholesale abandonment 
of cotton by European estates during this period in favour of 
tobacco, has given time for the work lo be carried out with few 
outside distractions, since the Nyasaland Upland seed slock held by 
the B.C.G.A. has so far suhiced for the needs of the native growers 
of the Lowt'r Shire. 

As a coirirnencernent, a site for a slation was selecled on the 
Palombe plain at an elevation of some 2,000 f(‘el. This it was thought 
would prove to be about the mean for the conditions of the cotton- 
growing ar(»as. 

Work for the first two years was confin(Hl to this station, Mak- 
w'apala, and considerabh' information was gamed about the behaviour 
of various strains of cotton under its conditions. A groat deal of 
information was also gained about the cultural problems of a large 
range of possible rotation cro})s. Methods of cultivation were also 
studied and a number of implements new to the country tried out. 

In 1924 work had so far (]e\eloped that it \^as possible to tost out¬ 
side the station some of the results obtained, and for this purpose two 
small sub-stations were established, one at Liwonde on the Upper 
Shire, the other at Port Herald on the Lower Shire. Besults obtamed 
during 1925-26 indicated that conditions at Liwonde were too like 
those at Makwapala for the station there to bo of much use, and it 
was closed. Port Herald, however, proved to bo so dissimilar to 
Makwapala that it was thought advisable to raise this sub-station to 
the status of a separate station, and it has since remained such. 

In 1928, in view of the possible extension of the railway to the 
Lake in the near future, attention was paid to the cotton-growing 
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areas of the Lake shore region. Of these the largest and most 
important is the stretch of coast extending from Kotakota south* 
wards round the south-west arm of the Lake. This area contains 
many patches of most fertile alluvium, and is well populated wherever 
surface water is available. It is considered that its potential cotton- 
growing area is more than twice as great as that of the Lower 
Shire. 

It was found that the coastal areas showed conditions common to 
both Makwapala and to Port Herald, and yet were exactly like neither 
station, and it was thought that the importance of these areas was such 
that a small station (like that at Port Herald) would be justified. 
This has been sanctioned and an admirable site selected. Study of 
the cotton problems of the Lake shore will commence with the 
1929-30 season. 

The great weakness of Makwapala has proved to be its soil. This 
is of the residual type derived from the underlying rocks, metamorphio 
gneisses and schists, and though representative of the soils of a very 
large part of Nyasaland, its properties, taken in conjunction with the 
falls of the land, have caused soil erosion to interfere considerably 
with the work of the station. The dangers arising from soil erosion 
first became evident in 1926, and it has been necessary to ridge- 
terrace the entire station. This work was completed in 1928, and 
reasonably stable conditions have now been established. In oon- 
jimction with the torrential rains which occur in this country, the 
formation of a lateritic (ironstone) pan relatively impermeable to 
water has been in large degree a cause of erosion. Attempts are 
now being made to find ways of dealing with this pan. It is 
possible, however, that the difficulties at the station are an ad¬ 
vantage in the long run, since it has appeared that cottons which 
will crop there will do even better when tried out under better soil 
conditions. 

It has been found that Makwapala, instead of being representative 
of the mean of the country’s cotton-growing conditions, is really 
representative of the high country conditions of the plateau areas. 
In those, to obtain a crop, cotton must be sown as early as possible, 
so (hat its crop may be well forward before the insect pests can develop 
to their fullest extent, boUworms and stainers being the most 
important factors in Nyasaland cotton-growing. 

Port Herald, on the other hand, has been found to be an area in 
which cotton is best grown as a late-planted crop, since, unlike 
Makwapala, the cold weather conditions of this station are quite 
favourable to the plant’s development. The Lower Shire cotton 
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crop is made after the insect pests have become controlled by the 
seasonal changes in climate. The seasonal incidence of the various 
pests appears to be very much tho same at both stations, and it is 
fortunate that the temperature-moisture relationships of the pests 
and their host do not appear exactly to coincide, and thus provide 
an opportunity for the cotton to “ dodge its pests. 

We have tho interesting condition of a winter and a summer crop 
of cotton within the 150 miles separating the two stations. 

Jassid, of which so much has been heard in South Africa, is just 
as important in Nyasaland, and though it also can be “ dodged at 
Port Herald, it has been found advibablo to grow a resistant strain 
even at this station. 

It seems very probable that specialized strains suited to the sets 
of conditions represented by the two stations will be evolved, since 
the Over the Top variety developed by Makwapala from an importa¬ 
tion from the United States, though distinctly successful in the 
plateau areas, has been a relative failure on the Lower Shire. 

The Lake Shore areas which will be represented by the new 
Domira Bay station cannot yet be classified as either summer or 
winter crop areas, and it is not yet knowm whether a suitable variety 
will enable the Lowx*r Shire practice of planting near tho end of the 
rains to be adopted. This will be the first and most important piece 
of work at this station. 

It would appear, from tost plots sowm this year, that parts of the 
Angoniland plateau will be found suitable for cotton, and that "the 
strains and methods of cultivation evolved at Makwapala will be 
applicable. The climate of Lilongwe, though more extreme, is very 
similar to that at Makwapala, and has tho advantage, moreover, that 
it is normally drier in April and May, months when drizzly weather 
frequently spoils the Makwapala crops by facilitating stainer 
development. 

Work done on rotation crops has indicated that even the adoption 
of a two-course rotation will, to a certain extent, control the boll- 
worms and Stainers. It does not appear that at Makwapala the 
insect attacks have become greater in intensity since the station was 
opened, though cotton in either two- or three-course rotations has 
been grown every season since 1923. These results are of particular 
importance even now, since the native grower has in his food crops 
a ready-made rotation for his cotton. Once it becomes possible for 
the European grower to adopt sound and economic farming methods, 
which should be as soon as the internal and external transport con¬ 
ditions are improved, estate grown cotton should again come into its 
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own. In the meax^time, there are possibilities in oertain areas for 
cotton as a rotation crop for tobacco, and with the help of improved 
strains of cotton, one of which, Over the Top, has already been dis¬ 
tributed, a number of growers have commenced a cotton-tobacco 
rotation. 

4c « « >|( « 

The cotton situation in Nyasaland is at a very interesting stage. 

The improvement, in what is hoped will be the near future, of the 
country’s transport system is likely to give rise to more diverse 
cropping, and the substitution of “ farming ” for “ planting,” and 
will result in an altogether more healthy economic state of affairs 
than has ruled in the past. 

To meet these developments the Corporation expect to have ready 
tested strains of cotton suitable for the various sets of conditions 
under which cotton has been and will be grown, and approved methods 
of cultivation for those strains. 

Received August. 1929 . 
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A SUGGESTED METHOD FOR THE CON¬ 
TROL OF CERTAIN BOLLWORMS 
IN COTTON 


BY 

R. C. HARLANU, D.Sc. (Lonb.). 

It has frequently boon observed by cotton workers that although no 
one type of cotton is immune from bollworm attack, yet there are 
distinct dijfferencos in what may be termed the palatability of different 
species and varieties. Thus when New World and Old World cottons 
are grown side by side, the former are attacked by Pink Bollworm to 
a greater extent. Such differences are no doubt correlated with 
variations in the chemotropic properties of the different sections of 
the genus. That is, the moths are led to lay their eggs most 
abundantly on the plants with the most attractive odour. 

The possibility of using other malvaceous plants as a trap-crop 
for cotton bollworms has often been considered, but unfortunately 
cotton seems to be almost always preferred as a food plant. Never¬ 
theless, this line of a})proach to the problem of control still offers 
attractive possibilities. Li the future it may be practicable to analyze 
the factors influencing palatability into their genetic components, and 
render wider the present narrow gulf which separates the relatively 
palatable from the relatively unpalatable cottons. 

Meanwhile, a possible method of control appears to lie in the 
employment as a trap-crop of certain hybrids between members of 
the different sections of the genus Gossypium. Hybrids Ijotween 
New World and Old World cottons— e,g,, between American Upland 
and Indian types—have been made by several workers, and are 
characterized by complete sterility. Flowers are produced abund¬ 
antly, but since the pollen and ovules are non-functional, the young 
bolls are invariably shed in a week or less. It follow s that the larvcB 
of species of bollworm which require older bolls to complete their 
development will perish in the shed bolls. In the case of the Pink 
Bollworm, we have occasionally seen an almost full-grown larva in 
the open flower, but it is clear that practically no breeding up can 
take place. 

The planting of patches of sterile hybrids is thus worth trying as 
a control measure, and experiments will be carried out in Trinidad 
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dnnz^ tiie coming season. In addition to the American-Asiatie 
hybrid, another hybrid is available—that between 0. ShuHi, the wild 
Australian species, and New World t 3 rpe 8 . This also exhibits complete 
sterility in Fl. This (htobs is easily made under Trinidad conditions, 
though we have not succeeded in making the Amerioan-Asiatio 
hybrid.* 

* Plants of an American-Asiatic cross were obtained as rooted cuttings 
through the kindness of the United States Department of Agriculture. 

Received August, 1929 . 
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COMPARATIVE COTTON PRICES 

BY 

JOHN A. TODD, M.A., B.L. 

Wb continue in this issue the record of comparative cotton prices. 

As will be seen from Table L, although there has been very little 
change in the level of general prices, the average prices for the 
principal varieties of cotton show some reduction from those of the 
previous season. This is specially marked in the case of Indian, 
which is the more remarkable because the Indian crop iast year was 
substantially smaller than in 1927-28, while tlio American and 
Egyptian crops were both larger. 

The outstanding feature of the season was the really remarkable 
steadiness of prices; in laverpool, for example, the range between 
the highest and lowest quotations for Middling American Spot was 
only 142 points against 350 in 1927-28 and 400 in 1926-27. Table II. 
gives the record of the movements of American and Egyptian spot 
prices during the past three seasons. With regard to American, 
the first Bureau report of the season, on August H, was below expecta¬ 
tions, but the market refused to believe it, and put prices down. 
The downward movement continued until September, when the lowest 
point of the season was touched (9*72d. on the 15th), but after the 
September report the market eventually became convinced that the 
crop was not going to roach the fifteen million bale mark as they had 
been expecting, and prices took a definite upward turn. Prom that 
time they remained more or less at the same level during the winter 
months, mainly as the result of the steadiness of the Bureau reports. 
In the spring, however, it became evident that the crop was making 
a bad start, and prices rose to the highest of the season (IPHd. 
on March 15). Then came a sharp reaction due to improved prospects 
for the crop, with anticipations of a substantial increase in the 
acreage, and, on the consumption side, reports of restriction during 
the last quarter of the season. When the acreage figure was published 
on July 8, however, it showed only a moderate increase, and 
this, together with reports of serious weevil infestation, put the 
market up again towards the close of the season. The rise continued 
into August, but when the first Bureau report of the new season 
was issued on August 8, it showed a figure appreciably larger than 
the average market expectation, with the result that prices again 
took a sharp turn downwards. 

With regard to Egyptian prices, the movements during the 
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Bemad ime follpW those oi Amenem pretty closely# elthoti|^ 
Sakel hes shown somewhat wider flnotuations which latterly bronght 
premituns below the 60 per cent, level. The downward tendency 
of Uppers in relation to American has been even more marked, this 
being largely due to the great development of the Uppers crop in 
the last year or two. 

Table III. gives the usual record of prices of certain other varieties, 
and it will be seen that the general movement of these is, as usual, 
almost entirely dominated by that of American quotations. 


TABLE L—HISTORY OF COTTON PRICES, 
ISeason's Aveeaqes. 


Season. 


Sea 

Island. 


1899-HX)0| 

190(M)] 

1901- 02 

1902- 03 

1903- 04 

1904- 05 

1905- 06 

1906- 07 

1907- 08 

1908- 09 

1909- 10 

1910- 11 

1911- 12 

1912- 13 

1913- 14 

1914- 16 

1915- 16 

1916- 17 

1917- 18 

1918- 19 

1919- 20 

1920- 21 

1921- 22 

1922- 23 

1923- 24 

1924- 26 
1926-26 

1926- 27 

1927- 28 

1928- 29 


ContH 
per Lb 

10-70 

16-40 

19-30 

*25-00 

28-40 

27-12 

26- 38 
36-70 
35-59 
23-39 
32-85 
35-62 
23-73 
25-00 
23-47 
22-00 

27- 00 
50-00 
80-00 
66-00 


Brazil. 


' Ameri 
' can. 


Pornam | Mi,Idling 
Fait 


5-06 

5- 60 

4- 87 

6- 57 
6-16 

5- 25 

6- 23 
0-97 
6-79 

5- 84 
8 34 
8-27 

6- 70 

7- 11 

7- 47 
5-71 

8 - 22 
13 03 
24-13 
23-90 
30-00 

13- 24 
11-40 

14- 62 
18-20 
14-67 
11-09 
8-32 
11-36 
1072 


i-87 

6-16 

4- 78 

5- 44 

6- 94 

4- 93 

5- 91 

6- 38 

6- 19 

5- 50 

7- 86 
7-84 

6- 09 

6- 76 

7- 27 
5-22 

7- 51 

12- 33 
21-68 
19-73 
25-31 
11-89 
11-37 
14-92 
17-66 

13- 76 
10-77 

8- 16 
1M7 
10-62 


ire per Lh.). 

& 1 

Alexandria. 

1 

Ameri¬ 
can 
Price 
of Up¬ 
land 

No 1 I 

F G F 1 

DoIh i>er 

Ct ivis 

Fine I 

Oiiumt 1 

Brown j 

Kautnr 

per Lb 

4-40 ‘ 

6-81 ' 

12-28 

7-60 

4-37 1 

0-87 1 

13-80 

9-30 

4-19 1 

6-31 

10-42 

8-10 

4-47 

8-44 1 

13-65 

8-20 

6-56 

8-56 1 

16-tJ5 

12-16 

4-62 

7-37 1 

13-9'7 

8-66 

5-00 

9-25 ' 

15-99 

10-94 

4-87 

10-37 

19-16 

1001 

6-03 

8-81 

18-21 

11-46 

4-91 

8-44 

15-46 

9-24 

6-31 

13-12 

23-30 

14-2‘) 

7-03 

10-76 

20-66 

1 14-69 

5 63 

9-6G 

17-25 

9-09 

6-10 

9-79 

18-28 

12-20 

5 88 

9-45 

19-02 

13-49 

4-46 

7-34 

12-01 

7-94 

6-09 

10-42 

19-28 

11*99 

10 32 

21 56 

37-81 

1 18-41 

18 78 

1-30-97 

38-52 

1 28-86 

18-13 

' 27 85 

37-20 

, 30-36 

19-23 

60-34 

87-81 

38-21 

9-20 

! 30-24 

34-50 

16-08 

960 

• 19-76 

;i4-28 

1 17-78 

11-14 

' 17-29 

30-71 

24-06 

13-36 

1 21-55 

39-79 

1 31-67 

11-96 

29-82 

39-49 

1 24-27 ' 

8-97 

j 20-05 

1 30-47 

1 19-88 

7-18 

1 15-39 

i 21-49 

12-96 

9-21 

19-39 

i 29-68 

19-72 

8 03 

{ 18-14 

^26-90 

18-92 


Index 
Numbers oj 
Oeneral 
Prices. 


1900' 

1901 , 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 
1916 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 
1926 

1926 

1927 

1928 

1929 


100 - 1 ) 
96-7 
96 4 

96- 9 
98-2 

97- 6 
llH)-8 
106-0 
103 0 
104-1 
108-8 
109-4 
114-9 

116- 5 

117- 2 
143-9 
186-5 
243-0 
267-4 
296-5 
365-7 
229-7 

185- 0 

186- 3 
193-6 
185-4 
172-5 
164-7 
163-4 

§160-6 


♦ South Carolina. t ®'- Sakel. ^ 

t Nine months’ average. These figures are F. G. F. Brown tUl 1914, since then 
composite figures embracing G. F. tSakei, G. F. Ashmuni, and G, F. Brown. 

§ Seven months’ average. 
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TABLE IL—SPOT PEICES OP AMERICAN AND EGYPTIAN COTTON 
IN LIVERPOOL, ALEXANDRIA, AND NEW ORLEANS ON THE 
LAST FRIDAY OF EACH MONTH 




Liverpool, 



New 





- 

— 

— 

^ .— 

Orleane 

Alexandria 

MojUh, 

American 

Egyptian 

F. 0. F. 

American 

F. a. F. Sahel. 


MiMing. 

F. G. F, 8akd. 

Upper 8. 





Pence 

Pence 

Pret.iiutn 

Ponce 

Promiuin 

Cents 

Dollars 

Premium 

1926-27. 

per lib 

per Lb 

per (Vnt 

per Lb 

pci Cent. 

per Lb. 

(>er kaiitar. 

per Cent. 

Augast 

10-17 

16*36 

61 

12-60 

24 

18*49 

30*00 

62 

September 

843 

17*25 

105 

12*25 

45 

14*48 

33*60 

132 

October 

6-86 

14*65 

114 

10*50 1 53 

12*27 

26*76 

110 

November 

6*92 

14*66 

112 

10*10 

46 

12*61 

26 37 

109 

December 

6-89 

14*10 

105 

9*80 

42 

i2*76 

26*62 

101 

January .. 

7*26 

13*65 

88 

10 10 

39 

13 20 

25 26 

92 

February.. 

7-77 

13*86 

78 

10 80 

39 

14*06 

26-00 

85 

March 

7-82 

13*36 

71 

10*46 

34 

14*20 

2600 

83 

,^ril 

8-36 

14*60 

75 

11*60 

39 

14*95 

28-50 

91 

May 

8*94 

16*75 

88 

13*10 

45 

16*06 

32 37 

102 

June 

908 

16*96 

87 

13*30 

46 

16*49 

32*76 

99 

July 

10*05 

19*60 

95 

16*10 

50 

18*33 

37*87 

106 

1927-28. 









August .. 

11 16 

19*45 

75 

15*46 

39 

21 30 

38*62 

82 

September 

11*67 

18*76 

62 

14*80 

28 

21 *56 

37*00 

72 

October .. 

11*66 

18*80 

61 

16-20 

30 

20 31 

37*()0 

82 

November 

11*14 

18*36 

05 

14*55 

31 

19*51 

35*25 

81 

December 

11*06 

17*76 

01 

14*40 

30 

19 92 

34*26 

72 

January .. 

10*32 

17*25 

07 

13*35 

29 

17*91 

33-26 

86 

February.. 

10*40 

18*26 

75 

13*65 

30 

18*51 

34*50 

86 

March 

10*86 

20*15 

85 

14*60 

34 

19*27 

40*25 

108 

April 

11*61 

21*16 

82 

15*65 

34 

21*08 

41*37 

96 

May 

11*46 

21*65 

88 

15*05 

34 

20 46 

41*75 

104 

June 

12*49 

21*30 

71 

16*30 

23 

22*63 

40*76 

80 

July 

11*73 

19*70 

68 1 

14*20 

21 

20*92 

38*87 

86 

1928-29. 









August .. 

10*47 

18*85 

80 

12*80 

22 

18*50 

36 37 

97 

September 

10*72 

17*90 

67 1 

12*00 

12 

18*53 

34*12 

84 

October .. 

10*61 

18*05 

72 

12*40 ; 

18 

18*55 

35*00 

89 

November 

10*97 

19*40 

77 

12*65 

15 

19*57 

37*87 i 

94 

December 

10 64 1 

19*36 

82 

12*20 

15 

19*36 

37*87 

96 

January 

10*48 1 

19*10 

82 

12*32 

17 

18 91 

36*60 

91 

February 

10*49 j 

17*85 

70 

12*10 

15 1 

1 19*00 1 

36*62 

93 

March 

10*96 

19*40 

77 

12*80 

17 

19*75 

37*60 

90 

April 

10*23 

17*96 

75 

11*86 

16 

18*59 

35*00 

89 

hlay 

10*20 

17*26 

i 69 

11*38 

11 

18*62 

32*50 

75 

June 

10*33 

16*20 

57 

11*18 

1 9 

18*76 

31*37 

67 

July 

10*58 

17*05 

61 

11*64 

1 " 

18*89 

33*37 

77 

1929>30. 









August .. 

10'68 

17*26 

63 

11*75 

1 

18*85 

34 87 

85 
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TABLE m.---MONTHLY SPOT PRICES OP VARIOUS KINDS OP 
COTTON IN LIVERPOOL. 1926-29. 

On ten Last Friday of Each Month. From thn LmniPOOL Cotton 
Association's Wsnkly Ciboulars. 

{For American in Liverpool ani New Orleans—and Egyptian tn Liverpool and 
Alexandria—see Table IL) 


Seasons. 

Tanguis 
{Good Fair). 

Pen 

Mvian. 

|| 

2. 

1- 

Brazilian Pernam 
{Fair). 

West African 
{Middling). 

East African 
{Good Fair). 


Perceniage 
of Indian on 
American. 

1926-27. 

August 

10*92 

11*17 

12*60 

11*75 

10-17 

1 9*87 

11*60 

8*30 

82 

September .. 

9*23 

9-48 

12*00 

12*26 

8*48 

1 8*18 

9-90 

7*15 

85 

October 

8*40 

8*16 

11*50 

10*60 

' 7*16 

1 6*80 

8*60 

6*16 

90 

November .. 

8*47 

8-22 

10*75 

10*25 

1 7*22 

1 6*87 

8*70 

6*25 

90 

December .. 

8*20 

8*20 

1 9*50 1 10-00 

I 7*20 

, 6*80 

8*60 

6*26 

91 

January 

861 

8*51 

9*60 

1 10*00 

' 7*26 

7*01 

8*95 

6*46 

1 89 

February 

9-02 

8*92 

9-60 

i 10*25 

! 7*67 

1 7*42 

9*90 

6*90 

, 89 

March 

8*96 

8*86 

9-00 

10*50 

1 7*86 

1 7*36 

10-00 

6*80 

i 88 

April 

9-66 

9-30 

9-75 

* 10*76 

8-66 

‘ 8*06 

10*96 

7*46 

1 89 

May.. 

10*14 

9-89 

9*26 

12*00 

9*14 

8*64 

11*66 

7*96 

89 

June 

10*33 

10*08 

9*60 

12*50 

9*33 

1 8*83 

11*80 

8*20 

1 90 

July.. 

11*30 

11*05 

10*00 

14-26 

10*30 ‘ 9*80 

13*30 

9*00 


1927-28. 

August 

12-26 

12*00 

11-60 

16*25 

11*40 

10*90 

14*40 

9*65 

87 

September .. 

12*67 

12*42 

12*25 

16*76 

11*67 

11*17 

14*60 

9-86 

85 

October 

12*66 

12*41 

12*00 

16*50 

11-66 

11*16 

14*35 

9*70 

83 

November .. 

12 14 

11*89 

12-00 

16*26 

11*14 

10-74 

13*90 

9*26 

83 

December .. 

12*06 

11*81 

11*75 

14*76 

11*31 

10*91 

13-80 

9-16 

83 

January 

11*27 

11*02 

11*50 

14*76 

10*62 

10*12 

13*00 

8*50 

82 

February .. 

11*46 

11*35 

11*25 

15*26 

10*60 

10-20 

13*10 

8*60 

83 

March 

12*21 

12*11 

12*26 

16*25 

11*21 

10*81 

14*00 

8*80 

81 

April 

12-86 

12*76 

12*75 

16-60 

11*86 

11*41 

14*80 

9-40 

81 

May.. 

12*76 

12*66 

13*00 

16*60 

11*76 

11*36 

14*65 

9*20 

81 

June 

13*79 

13*69 

13*50 

16*50 

12*79 

12*39 

15*70 

10*00 

80 

July.. 

12 98 

12*73 

12-76 

16*26 

11-98 

11-68 

14*50 

9*10 

78 

1928-29. 










August 

11*77 

11*62 

12*00 

15*25 

10*77 

10*37 

13*06 

8*05 

77 

September .. 

11*73 

11*48 

12*26 

14*50 

10*73 

10*33 

12*65 

7*86 

73 

October 

11*91 

11*66 

13*00 

14*60 

10*81 

10*51 

12*40 

7*96 

76 

November .. 

12*42 

12*17 

13*00 

14*76 

11*32 1 

11*02 

12*76 

8*66 

78 

December .. 

12*04 

11*74 

13*00 

14*60 

10*99 1 

10-74 

12*66 

8*40 

79 

January 

11*88 

11*58 

13*00 

14*50 

10*83 ' 

10*58 

12*06 

8*20 

78 

February .. 

11*94 

11*44 

13*00 

13*25 

10*79 ' 

10*64 

11*80 

8*16 

78 

Bilarch 

12*41 

11*91 

13*00 

13*60 

11*36 1 

11*01 

12*10 

8*50 

78 

April 

11*73 

11*23 

13*00 

12*76 

10*48 

10*33 

11*36 

7*66 

75 

May.. 

11*70 

11*20 

13*00 

12*26 

10*46 

10*30 

11*25 

7*66 

74 

June 

11 63 

11*13 

13*00 

12*00 

10*28 

10*33 

11*20 

7*76 

75 

July.. 

11*83 

11*28 

13*00 

12*25 

10-38 j 

1063 

11*36 

7*96 

75 

1929-30. 

August 

1 

11*68 ! 

11*28 

1300 

12*60 

10-38 i 

10*63 

-1 

11*30 1 

7*96 

75 
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COTTON IN INDIA. 

472 . Review of the Aoricjultitral Operations in India, 1927-28. By D. 
Qouston. (Govt, of Ind. Central Pub. Branch, Calcutta, 1929). Cotton: During 
the year under review the area under cotton was 24,787,000 acres. The yield 
per acre rose from 81 to 95 lb. of Imt, and the total estimated yield was 6,896,000 
bales of 400 lb. 

The work of the Indian Central Cotton Committee in the improvement of 
cotton marketing, prevention of malpractices, and the promotion of research for 
the improvement of cotton-growing, is described. An account is also included 
of the research work being carried out in the Provinces. In the section devoted 
to co-operative societies it is stated that there are 31 cotton sale societies in 
Bombay, of wliich 8 are in the Southern Division, 2 in Khandesh, and 21 in 
Gujarat. During the year under report they sold cotton of the value of Rs. 35 
lakhs, distributed a large quantity of improved cotton seed, and earned a profit 
of Rs. 23,000. 

478 . Indian Central Cotton Committee. From the precis of the nineteenth 
meeting held in July, we learn that Dr. Clouston, the late President, has retired, 
and the meeting was addressed by his successor. Dr. McRae. Mr. B. C. Burt, 
late Secretary of the Committee, has been appointed Agricultural Expert on the 
Council of Agricultural Research. 

The Cotton Transport Act came up for discussion, and the Chairman concurred 
in his predecessor’s opinion that it should be accompanied by a thoroughly 
organized seed distribution scheme. Other matters discussed at the meeting 
were: the proposed amendment of the Cotton Ginning and Pressing Factories Act 
in connection with the marking of bales, cotton marketing, the prevention of 
various malpractices and abuses, the Egyptian Government scheme of loans, 
agricultural research, and the research scholarship scheme. 

474 . Cotton in Bombay. (Abstr. from Ann. JRpt. of Dpt. ofAgr. Bombay, 1927- 
28, recently received.) The Department, with the aid of its own and private 
seed farms, can develop and control a new variety of cotton up to the stage 
when it occupies from 6,000 to 10,000 acres of land. Bcj'ond this area it has been 
found essential to pass the work on to some other organization. Thus in the 
Kamatak an improved variety of cotton (Dharwar I.) has been spread and con¬ 
trolled up to 300,000 acres through the Hubli Co-operative Cotton Sale Society. 
Everything, however, ultimately depends upon financing the cultivatdr while his 
crop is still growing, and it is in this respect that co-operative agencies are apt 
to break down. This has been the experience of the Hubli Society, which was 
compelled to restrict its activities in the year under review to 144,120 acres. 
The area sown with the improved variety of Dharwar-American cotton (known 
as Gadag I) under co-operative control, has been 49,500 acres during the year. 
In South Gujarat co-operative agency has not developed to the same extent, 
but a special organization has succeeded in controlling about 11,866 acres sown 
with Hybrid 1027 A.L.F., during the same period, while the uncontrolled area 
reached 428,514 acres. In Khandesh more reliance for this work has been placed . 
in the Taluka Development Associations, and the area sown with the improved 
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vaoriety known as N.R, cotton was estimated at 14,785 acres, whilst a beginning 
WM made with the distribution of a superior spinning variety—viz., Dhulia l.» 
with an area of 4,000 acres. In the Deccan Canals tract some 14,000 acres were 
sown with N.R. cotton, and in Sind the area, sown with the improved Deehi 
variety known as 27 W.N. was 60,149 acies, and with the Punjab<American 
strain, 4F., 23,908 acres. 

476 . Cotton at Coibibatore. (Admin. Rpt, of Cot. Exp. Sia, Kovilpatti, 1928- 
29. Abstr. from Digest No. 82, Dpt. of Agr. Madras, 1929.) The season at 
Coimbatore was favourable for irrigated cottons, less favourable for rain-grown 
cottons, and distinctly unfavourable for cereals and pulses. Cambodia strain 
No. 440, now called Co. No. 2, did very well, and with proper treatment this 
strain will give an average jdcld of 1,000 lb. of kapas per acre for the season. 
This variety has bwn distributed to the r^’ots, and a largo stock of seed is being 
raised on the seed farms. Experiments show that September 1 is the best sowing 
date. This not only results in biggcT yields, but picking begins earlier and the 
cultivator is relieved of the necessity for irrigating the plants at a time when water 
is apt to be scarce. The popular belief that the growing of Karunganni cotton 
affects the cereal crojis following more adversely than the growing of Uppam 
cotton w'as not confirmed by exjH'rimt'nt. 

476 . Cotton in the Punjab. (Dpt. of the Operations of the Dpt. of Agr., 
l^njab, 1928, Pt. T, p. 4.) From this report wo learn that the most imjwrtant 
line of research undertaken was an investigation into the jKTiodie failures of the 
cotton crop, which have (‘aused enormous losses to farmers m the province during 
recent years. In th(* 3 ear undiT report there was a local failure of cotton, par¬ 
ticularly of American, in the Lower Bari Doab Cblony, beginning in the neighbour¬ 
hood of Okara and getting worse in the directhm of Khanewal and Multan. The 
Director believes that these failures are due to a kind of “ beat stroke,” and he 
has appomted a committee of specialist officers of the Department to examine 
the problem in all its a.spects. Ho is also arranging to have meteorological 
apparatus installed in the principal farms for the recording of climatic data. 
The labours of this committee are still in progri’ss, and the results are awaited with 
interest. 

Cotton research is conducted by the Cotton Research Botanist, Mr. Trevor 
Trought, who had 76 Desi and over 100 pure Ime American cottons under ex¬ 
amination, tnit no new American ty|)e of any great outstanding value was dis¬ 
covered. A Dcsi l 3 pe, G. sangnineum, is promising, and has been given over to 
the British Cotton Ciowing Association for trial. The white-flowered Indicum 
cottons, Nos. M-60-A-2 and M-62-C-1, evolved at Hansi, gave good results in 
south-west Punjab. M-() 0 -A -2 gave the record 3 ield of 37 maunds, 19 seers of 
kapas per acre at Sirsa. 

The Department sold 31,000 maunds of improved seed to the farmers. The 
area under improved cottons amounted to over 1,150,000 acres, but as the Diret'lor 
has pointed out, the Punjab farmer does not get the profit which ho should be 
getting by using improved varieties, owing to the extensive mixing of t 3 rpe 8 which 
goes on at the ginneries. The Director has suggested that the only satisfactory 
solution of the difficulty lies in providing machine-tests (as it is impossible to 
estimate by hand-tests the amount of cotton of interior quality contained in a 
sample of what purports to be pure American), and in selling on a certificate 
of quality. Further investigations are being made into the feasibility of this 
scheme. 

477 . Incbeasinq the Yield of Cotton. By Trevor Trought. (Abstr. from 
Seasonal Notes, Punjab Agr. Dpt., vi., 1, 1929, p. 19.) Mr. Trought suggests 
that in order to improve the yield of cotton, small farmers in the Punjab should 
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make use of ploughs for proliminary cultivation; use more seed for sowing; sow 
in lines; thin out superfluous plants, and resow where germination has failed. 

These methods are in use in other countries, and the author is of opinion 
that their employment might prove of distinct value under Punjab conditions. 
The usual difficulty—of bringing knowledge home to the small farmer—crops up, 
and it is suggested that the largo farmers should act as intermediaries. 

478. India. By Sir William Himbury. {British Cotton Growing Assen. Price 
Is.) An interesting account of a visit to India, dealing chiefly with the work 
of the British Cotton Crowing Association farm at Khancwal. An account is 
also included of the progress of the work on the Lloyd Barrage at Sukkur, Sind. 
The report is well illustrated. 

479. PlTBLlCATlON OF CoTTON StATTSTIOS IN THE INDIAN TrADE doURNAL. 
{Ann. Rpt. of the 1ml. Merchants' Chamber^ 1928, p. 487.) The number of 
bales of cotton pressed in factories in British India and in those Indian States 
which furnish returns, has hitherto been published weekly in the Indian Trade 
Jovmal. In order to bring them to a figure which wdl allow of comparison 
with the Government forecasts—^whieh are given in bales of 400 lb. net—the 
Provinces agretKl to report weekly to the Director-General of Commercial Intelli¬ 
gence and Statistics, Calcutta, the approximate average w'eight of the bales 
pressed during the w eek. The number of running bales converti'd into the statis¬ 
tical bale of 4 (K) lb. is now published monthly in the Indian Trade Journal. 

480. iMPORTATfON OF CV>TTON Sekd. {Commerce, C^alcutta, Juno 15, 1929.) 
The importation (»f cotton schhI into India is at present prohibitetl except after 
the fumigation of the seed, and imporlatjon may tak(' place only at eight pre¬ 
scribed ports, (^alcutta being one of these. The Indian Ct*ntrul Cotton Com¬ 
mittee liave rcfonmicnded the further restriction of importation to a single port, 
their view laung that such a measure is desirable to obviate the risk of the intro¬ 
duction of a now cotton pest in the seed. They cunsider, in fact, that the im¬ 
portation of cotton se(*d for con)m(*rcial purposes is unnecessary, and they point 
out that, imports are small in quantity. The Government of India propose to 
give effect to the suggestion, and to order that imports of cotton seed shall bo 
liermitU'd only into the port of Bombay; and further, they propose that im¬ 
portation should be allowed thi*re only for experimental purposes, by certain 
siKH'ifted officers, in quantities not extct'ding 100 ewt. in any one consignment, 
and, as at present, only on fumigation. The* (h^vernment of Bengal having 
invited an expression of the opinion of the Bengal Chamber of Commerce on the 
proposals, the committee, after consultation with the interests concerned, have 
replied that they do not take exception to these. 

481. Tecunological Reports on Standard I ndian Cottons. By A. J. Turner. 
We have received from the Indian Central Cotton Committee a copy of a report 
on the cotton named below'. The particulars include Agricultural Details, 
Grader's Report, Fibre Particulars, Spinning Tests, Remarks and Conclusions. 

Dharwar I. {Kumpta), 1928-29.—^Area under cultivation in 1927-28, 152,000 
acres. The cotton show's very little variation during the six seasons 1923-29; 
it is described as suitable for 34s w’^arp. 

482. Tbchnolooioal Reports on Standard Indian Cottons, 1929. By. A. J. 
Turner. {Tech. BuU., Ser. A., No. 12, 1929.) Reports are given on twenty-one 
standard Indian cottons and three American cottons tested for comparative 
purposes. Each report is divided into the following five sections: Agricultural 
Details, Grader’s Report, Fibre Particulars, Spinning Tests, Remarks. The 
reports are prefaced by a note which describes the objects of the tests as being. 
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generally, to accumulate data for the investigation of the methods of determining 
the quality or intrinsic value of a cotton, and specifically: (i.) To prepare a series 
of standards by which to judge other cottons, particularly new cottons produced 
by cotton breeders; (ii.) to determine the extent to which these standard cottons 
are affected by seasonal variations; and (iii.) to assist in the marketing of these 
cottons by providing the cotton trade with detailed information concerning 
them. 

488. Tbchnological Report on Samples of Punjab-Amsbioan and Mollisoni 
(Desi) Cottons Grown in Dipfbeent Parts of the Punjab in the Season 
1928-^. By A. J. Turner. {Ttch. BvU.t Ser. A., No. 13, 1929.) Gives ♦he 
grader^s report, the fibre particulars, the spinning master^s reports, the spinning 
tests results, and a general discussion of all the results obtained. 

484. Indian Cotton : Export and Spinning. By S. G. Warty. (Ind, Text, J„ 
89, 1929. Abstr. from Sttmm. of Curr, Lit., ix., 0, 1929, E. 16.) Beals largely 
with the work of the Indian Central Cotton Committee. 


COTTON IN THE EMPIRE {EXCLUDING INDIA). 

485. The following reports have recently been receivefl: 

British Cotton Growing Association, Twenty-fourth Ann. Rpi., 1928. 

British Guiana; Admin. Rpt. of the Dpt. of Agr., 1928. 

Queensland: Ann. Kpt. of Bpt. of Agr. and Stock, 1927-28. 

South Africa : Official Year Book for 1927-28. 

486. British Cotton Growing Association. The Twenty-fourth Annual Report 
contains the usual interesting information. It is stated that with the continued 
depression in the cotton trade of this country the demand for cotton of outside 
growths during the year ended July 31 was less than for the previous season, 
the sales amounting to 642,690 bales. The total number of bales dealt w ith by 
the Association during 1928 was 124,182, of a value of £4,160,049. The approxi¬ 
mate value of the Empire crop for 1928 is given at £9,386,000. Bctaih d accounts 
are included of the work of the Association in the various countries of the Empire. 
The Report is well furnished with illustrations, and contains the usual statistical 
appendices. 

487. Cyprus. Cotton Prospects. (Abstr. from the Cyprus Agr. J., xxiv., 3, 
1929, p. 90.) The late and hoa\ y rains have resulted in an increase of the acreage 
planted to cotton, and it is expected there will be an increase in production over 
that of last year. 

488. Iraq to the Sudan. By Sir William Himbury. {British Cotton Growing 
Association, price Is.) An account of a visit paid to Iraq and Palestine, and 
also to Egypt and the Sudan. It is stated that a wave of enthusiasm for the 
cultivation of cash crops, and especially cotton, is going through Iraq. Palestine 
does not at present offer much hope for cotton cultivation. Egypt was visited, 
and a trip made to the Gezira, where great changes have taken place in the 
last three years, 130,000 acres being now under Sakel, and the land well cultivated 
and^lean. Sir William states that great credit is due to the Sudan Government 
and the Sudan Plantations Syndicate for their splendid organization of the Gezira. 
An account is also given of the research work that is being carried out. 
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489. Beitish Malaya. Cotton CuUimtion, (Abstr. from BuU. of the Imp. Inst, 
xxvii.» 8» 1929, p. 211.) The Kconomio Botanist reports that a good crop from 
seleoted types of cotton has been harvested, and examined as to purity, and the 
standard has been well maintained. The number of types under experiment has 
now been reduced to six. 

490. Pebsbnt Position of Cotton Cultivation in Africa. {JnU Bev. of 
Agr., Rome, xx., 8.1929, p. 104.) A general account of cotton-growing in Egypt, 
the British, French, and Italian colonies, with many references to the literature 
on the subject. 

401. Kenya Colony. Coifnn Cultivation. (Abstr. from the .4nn. Upt of the 
Dpt. of Agr., 1928.) During the year under review the culture of cotton showed 
little increase, although Ibis crop is undoubtedly the best revenue crop natives 
can grow in the locations bordering on Uganda. Efforts were continued, with 
some success, to increase the acreage planted in Kavirondo and to improve 
cultural methods there. Prices paid for the 1927-28 crop were 20-17 cents 
per lb. for “ A ” quality, and 9 cents for “ B ’* quality. 

Prospects for the 1928-29 Crop .—^Propaganda for the purpose of encouraging 
natives to increase the acreage planted began at the end of February. The 
standard of planting and subsequent cultivation showed considerable improve¬ 
ment, especially in the Sarnia location, which previously was one of the most 
backward areas. Weather conditions were generally favourable throughout 
the cotton area. One hundred and seventy tons of cotton seed were distributed 
for planting. Prospects were good at the time of writing, and an output exceed¬ 
ing that of last season was anticipated. 

492. Cotton Growing in Nigeria. (Abstr. from Man. Guard., June 26, 1929.) 
The export of cotton from Nigeria during 1928 was again disappointing, the 
total being 21,000 bales, but for the present year it is anticipated that a crop of 
31,000 bales will be obtained. 

493. Nigeria. Cotton Experiments. (Abstr. from Bull, of the Imp. Inst, xxvii., 
2, 1929, p. 21.3.) A report by Mr. 0. B. lAjan, Entomologist, of experiments in 
progress in 1928 to compare the ordinary Munshi cotton with the improved Ishan A 
cotton from Ibadan. Munshi cotton is normally grown in the locality through 
yams, though occasionally it is grown alone. It is a cotton^very similar to the 
Ishan and Kabba varieties with a naked seed. 

The general growth of the plants was greatly inhibited by the short dry 
season. Bacterial disease was common, though never very serious. Leaf curl 
was almost absent, but leaf roll was common, and counts showed this to be more 
prevalent on the Ishan than on the Mimshi cotton. Stainers were almost entirely 
absent from the cotton grown through yams, though they were common on cotton 
grown alone whore there was Allen cotton in the vicinity. Cotton through yams, 
however, suffered considerably from the attacks of other Ehynchota. On 
December 1, 6 and 15, 106 bugs were collected on bolls for analytioal purposes. 
Of these only 3 were stainers, while 97 were Pentatomidee of thi^ “ sUeld ’* or 
“ stinkbug *’ types. 

Comparative figures are then given for Stainer infestation, flower counts of 
cotton grown alone and also through yams, bud shedding and boll shedding, for 
both varieties. In summarizing the results, Mr. Lean points out that although 
no definite conclusions can be made at this stage of the enquiry, it appears that 
the Munshi cotton does not produce nearly as many bolls as the Ishan, but that 
nearly all the pests are less attracted to it than to the Ishan, which is about two 
weeks earlier than the Munshi. 

VI. 4 


24 
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494 . Gc^Um Expenmenta, (Abstr. from Bull, of the Imp. Jnd,, xxTii, 9 » ld29» 
p. 212.) The Senior Entomologist, Mr. E. D* Golding, reports that surreys oi the 
factors affecting the derelopment of cotton are in progress under his superrision 
in three localities—^viz., Ilorin, Badeggi (Niger Province), and Ibadan. In each 
locality the local cotton is being tested against the improved Ishan strain A. The 
results up to December 2fi, 1928, are summarized below. 

“ At Ilorin * Ishan A * was tested against ‘ Ilorin,* both varieties being inter¬ 
cropped with yams. About 47 per cent, of the Ishan flowers have been shed, 
and 27 per cent, of the Ilorin; the corresponding figures at this time last year 
wore 72 per cent, and 41 per cent. Judging from the calculated numb^ of 
green bolls on the plants, the yields of both varieties will be greater this year than 
last, and the Ishan yield will approximate more closely to that of Ilorin. Bacterial 
disease in its various manifestations has been serious this year, and is, up to the 
time of writing, the principal cause of boll-shedding. Cotton stainers have agam 
liecn scarce, and boll worms markedly less numerous than in the 1927-28 season. 
The virus disease, leaf curl, which was so prevalent last year, is almost entirely 
absent. Jassids i^ere numerous in November, but have not been responsible 
for much damage. 

“ At Badeggi ‘ Ishan A ’ was tested against * Allen,' grown alone. Up to 
December 15 the Allen cotton had yielded 229 lb. of seed-cotton per acre, of which 
about 81 per cent, was clean; few bolls remained on the plants. The Ishan 
harvest had only just commenced at that time; but, as 65 per cent, of the flowers 
had been shefl, it is unlikely that a good yield will be obtained from the first 
flowering cycle. Jassids and bacterial disease weir prevalent on both varieties 
in NovcmlK)r; stainers have been about eleven times as numerous on Allen as on 
Ishan. 

“ At Ibadan ‘ Ishan A ’ was tested against ‘ Meko,’ both being intercropped 
with yams. Up to January 5 both varieties had yielded between 16 and 17 lb. 
per aero; 62 per cent, of the Ishan and 39 per cent, of the Mcko crop wore clean. 
Bacterial boll-rots and l)ollworms were responsible for more damage to Meko 
than to Ishan, but bug damage was greater on the Ishan. liCaf curl is rare this 
year. Jassids were numerous on Mcko earher in the season, but were rare on 
Ishan.’* 

496. South Africa. Official Year Book for 1927-28. Cotton is dealt with on 
p. 455, and is regarded as permanently established. It is stated that the avail¬ 
able lands for future development, where soil and climate are favourable, comprise, 
generally speaking, the whole of the Middle and Low Veld. These areas include 
largo stretches of country in the western Transvaal north of the Magaliesbeig 
Mountains, in the northern and eastern Transvaal, Swaziland, Zululand, northern 
and eastern Natal, and numerous nver valleys in Natal, and the eastern Cape 
Province. Cotton is also very successfully grown under irrigation in Griqualand 
West and along the Orange River. For the benefit of the industry twenty-two 
ginneries have been estabhshed in the Union, and two in Swaziland. 

496. Gotion Prospects. (Abstr. from Croj)s and Markets, vii., 6, Dpt. of Agr. 
S. Afr., 1929.) In his condition report on the cotton crop as at April 30, 1029, 
the Senior Cotton Grader refers to the serious bollworm damage in the Mkuzi 
area, Zululand, and in the western and northern Transvaal. In the Zoutspan- 
berg district the crop is a failure. In the Hluhluwe, Richmond, and Umkomaas 
Valley areas in the Natal Province, along the Orange River in the Cape Pro¬ 
vince, in the Bremersdorp area of Swaziland, and in the district of Barberton, 
Transvaal, good crops are expected. 

49X Cotton in South Africa. {Natal Merc., June 8,1929.) The latest Govern¬ 
ment forecast of production for the Union and Swaziland this season is 9,616 
statistical bales, as against 8,811 bales for the previous season. The forecast 
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tmut still be considered as tentative as the crop is tinusiially late. A further 
spell of hot weather is required in the Low Veld. 

498. OoTTON Pbodttction in thb Union and Swazh-and. (Abstr. from Crops and 
Markets^ vii., 8 , Upt. of Agr. S. Afr., 1929.) Future prospects: Briefly the posi¬ 
tion is that the jassid difficulty is definitely being overcome, and the only remain¬ 
ing serious problem is the bollworm. A great deal of attention is being given to 
this matter, and it is hoped that relief will be forthcoming as the intricacies of 
the problem are being studied and understood. 

Mr. Parnell, the Corporation’s Cotton Breeder at Barberton, when asked to 
express his opinion as to the future prospects of the cotton industry in the light 
of the progress made during the present season, stated that it is impossible to 
foreshadow, with any degree of certainty, the expansion likely to take place in 
cotton production in the Union and Swaziland: there are too many factors in¬ 
volved. The results this season, however, so far as the Ix)w Veld is concerned, 
have more than justified the optimism felt last year. 

The chief interest centres in the behaviour of the new strain, U. 4, of which 
the multiplication areas total 1,600 acres. The season has been decidedly un¬ 
favourable in most areas as the rains were late and lacking in amount. In spite 
of this, the bulk of the U. 4 planted has done very well, and in many cases 
excellent crops will be obtained. Apart from its resistance to jassid, which is of 
vital importance in overcoming this old limiting factor, U. 4 possesses other very 
valuable characters which make it a most useful strain. Farmers who have 
grown it, or seen it growing, are thoroughly satisfied with it, and there is a large 
demand for seed for the coming season. It is too early to say how much seed 
will be available, but it is hop^ that the amount will be somewhere near 200 
tons, sufficient for 40,000 acres at a low seed-rate. Had this seed not been avail¬ 
able, there is reason to believe that the area planted to cotton in the Low Veld 
in the coming season would have shown a serious decrease. In the circumstances, 
however, it is likely that a somewhat larger area will be planted, and, given a fair 
season, the production should bo more than proportionately increased. 

If U. 4 does as well in the coming season, over a very large area, as it has done 
up to date on smaller areas, there is certain to be a revival of interest in cotton¬ 
growing. A few years of fair seasons and reasonable freedom from bad boll- 
worm attacks would lead to a large expansion in the area planted. It takes a 
very bad season indeed to reduce the yield from U. 4 below the minimum for a 
paying crop, and the prospects are fairly satisfactory on this score. Bollworm, 
however, is a factor that has to be taken into account, and the amount of damage 
likely to be caused by it cannot be predicted. For this reason a steady, rather 
than very rapid, expansion is to be expected. 

489. Cotton Progrkss and Prospects: The Orange River ^Cotton Lands. 
(Abstr. from Sun and Agr. J. of S. Afr., June, 1929, p. 549.) Mr. Ingram, 
Director and Manager of the CJotton and Tobacco Exporting Company, Limited, 
of Qermiston, gives a further interview on the prospects of cotton from the lower 
reaches of the Orange River. [Of. Abstract 211, vol. v., p. 180, of this Review.] 
His original forecast is being borne out by the extension of cotton-growing in this 
neighbourhood, and the excellent quality of the cotton. 

600. Southern Rhodesia. Cotton. (Abstr. from Rhod. Agr. J., xxvi., 7, 
1929, p. 719.) The area planted to cotton in 3928-29 was 2,528 acres, which was 
nearly double that of 1927-28. About one-third of the acreage was under the 
new jassid-resistant variety U. 4, evolved at the Barberton Experiment Station, 
while a further small acreage was devoted to another variety known as A. 12. 
Both varieties are reported to be doing well, especially the U. 4, which is being 
grown under the supervision of the cotton specialist appointed by the Empire 
Cotton Growing Corporation. 
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SiL StfBAK. CoUtm CuUivatvm, (Abstr. from Br. Smp, Producta No. of 
Times Trade arid Eng. Supptt May 25, 1929, p. 46.) Undoubtedly the meet 
aignifioant deyelopmente of the year ended March, 1929, have been the suooessful 
extension of the Gezira or Blue Nile irrigation scheme of cotton-growing, and 
the completion of the new Makwar-Haiya Railway, which, joining the existing 
Khartoum-Port Sudan main line at Haiya, a hundred miles from the Red Sea 
harbour, gives a direct line from El Obeid, aUd from the Sennar Dam and Gezira 
area, to the sea. The last section, from Gedarof to Makwar, was opened on 
February 16. This lino relieves the congestion of cotton traffic on the Nile 
and on the circuitous main-line route tlirough Khartoum, and of the Kordofan 
gum traffic from El Obeid, and may be fed by the border camel-borne trade 
touching Singa. It also ensures that the Gash Delta cotton scheme, now taken 
over by the Government, will be commercially practicable. Further, it traverses 
some 20,000 square miles of hitherto innocossible but fertile country in Eastern 
Sudan, suitable for the production of rain-grown cotton. 

The success and prosperity of the Gezira irrigation scheme, undertaken by 
the Sudan Plantations Syndicate Limited in co-partnership with the Govern¬ 
ment and the Sudanese tenant cultivators, has rosultfd m the widening of the 
main canal now being proceeded with, in advance of the original programme. 
With the incre€iso of the area under the scheme to 300,000 acres, the one-third 
under cotton (according to the rotation plans ono-third being allotted to grain 
and ono-third lying fallow) is increased from 105,678 to 131,3«>1 acres. Ample 
labour, of the seasonal nature desirable, is assured by the continual flow to the 
district of Mecca pilgrims from the west and south-west w'ho settle for a while 
to work to obtain funds for their long journey. The delicate problem of super¬ 
vising voluntary labour has been solved by the Government’s adoption of the 
sheikh system of administration and supervision, whereby the establishment of 
tribal villages has been encouraged. 

Cotton now represents 70 per cent, of the Sudan’s total exports. Tn addition 
to the Blue Nile irrigation crop, bumper crops of American cotton, rain-grown 
by native cultivation with Government guidance, are indicated at the time of 
writing. 

502. Cotton Oinnerics. {Monthly Bpt. of Coml. Inlell. Branch, C/cnt. Econ. Board, 
Sudan, xxiii., 6, 1929, p. 139.) The Maridi ginnery, in Mongalla Province, 
started operations in April, and has been running satisfactorily. It is reported 
that each of the three gins is capable of dealing wdth 4*1 kantars of seed cotton 
per hour. Shukoli ginnery ceased work cm April 13, having ginned most of the 

1927- 28 and 1928-29 crops. 

503. A Vi/iit to the Sudan. By W. Roberts. (Abstr. from the Agr, J. of India, 
xxiv,, Pt. 3, 1929, p. 159.) In an interesting account of a vidtto the Sudan to 
study cotton-growing problems there, the author describes the work of the Sudan 
Plantations Syndicate, the Ginning and Pressing Factory at Port Sudan, the 
Irrigation Department, and the general features of cultivation in the Gezira. 

504. Tanganytka. The latest report received from the Department of Agri¬ 
culture states that in some distrii ts cotton is suflering from the effects of the 
drought, but that in Bagamoyo, Kilosa, Kisaki, and some parts of Rufiji cotton 
is doing well. 

505. Uganda. Cotton Cultimtion, By G. W. Nyo. {Bull. Imp. Inst., 26, 

1928- Abstr. from J. of Text. Inst., xx., 4, 1929, A. 169.) A summary is given 
of experimental work on cotton carried out during the first six months of 1928. 
Pesja and diseases were practically absent, with the exception of jassids. Two 
strains with low boll-shedding rates have been isolated. S.G. 29 is a very promis¬ 
ing strain, and is being grown in bulk for Umitod distribution. Sowing date 
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expcsriments shaved the advantage of early sowing, due in this season to the 
very dry weather. The spacing experiments indicated the advantages of closer 
spacing in nearly every area in which they were conducted. A significant increase 
in germination was shown after treatment of the seed with sulphuric acid. Samples 
of seed’ootton received from cotton-producing areas were satisfactory, but gave 
indications of deterioration of the N.17 strain in some areas, owing to inter¬ 
crossing and mixture of seed, which is very difficult to control. A report of the 
main crop of cotton grown on the Serere Plantation is given. 

606. Cotton Industry's Problems, (Abstr. from Uganda Herald, xxxi., 876, 
1929, p. 9.) Captain Owen Tweedy, of the Financial Times, who has been 
studying the problems presented by the cotton-growing industry in Uganda, 
states that the main cause of the trouble is excessive rapjdii-v of development— 
a common failing in a nf‘W industry—^which has precipitat?<l r crisis which ho 
regards as only very temporary. The Government has profitcu by the experi¬ 
ence, and plans are now in hand to increase the yield in the proved cotton areas, 
and place the industry on a more stable economic basis. The excessive propor¬ 
tion of ginneries is noticed, with the effects thereby produced. 

607. Report of the Commission of Enquiry into the Cotton Industry, 1929. (IMnted 
by the Govt. i*rintor, Entebbe, Uganda; price shs. 3/60.) This Report hw 
recently api>eared. The Commission was composed of the following members: 
Sir William Morris Carter (Chairman), the Hon. A. D. Jones (Member of the 
Legislative Council), and Mr. P. W. Adshead (Chief Accountant, Public Works 
Department), The terms of reference were: 

(а) To frame estimates of the reasonable cost of purchase of seed cotton 
(exclusive of price paid), of transport to ginneries, of ginning and baling such 
cotton, and of transporting it to the railway, indicating as closely as possible the 
items comprised in these costs and the separate amounts thereof. 

(б) Having regard to such estimates and other necessary factors, including the 
ruling price of Uganda cotton in the world’s markets and the current price obtain¬ 
able for cotton seed, to lay down a formula for ascertaining from time to time 
whether a fair price is being j>aid to native cultivators in Uganda for seed cotton. 

And to investigate into and report: 

(i.) Whether in accordance with that formula the prices paid to native culti¬ 
vators of cotton in Uganda during each of the years 1927, 1928, and 1929 were 
fair and reasonable. 

(ii.) Whether, and to what extent, the formation of Cotton Buying Associa¬ 
tions has had a prejudicial or beneficial effect on the price paid to native culti¬ 
vators, and on tlie cotton industry generally. 

(iii.) Whether, and in what manner, the Government could or should inter¬ 
vene in an endeavour ttj ensure that fair prices arc received by native producers 
of cotton. 

The Report commences with a brief history of the cotton industry in Uganda 
since its inception in 1903. Cotton was bought and collected mainly by Indian 
traders, who stored it in their shops. Open markets succeeded this system of 
trading, and these in turn were replaced by permanent centres, with permanent 
buildings, such as exist at the present day. A cotton tax of 4 cents per pound of 
lint, imposed in 1919, has now been placed on a sliding scale according to the 
price of American Middling. Liverpool. After the war the building of ginneries 
proceeded rapidly, and while in 1914 there were only 20, there were 176 working 
in 1926. Associations of ginners fur buying purposes are now coming into 
operation. 

The estimates called for in (a) of the terms of reference are given in consider¬ 
able detail in Appendix 3, and a summary of the costs is also included. 
Costa vary in different parts of the protectorate, and separate figures are there- 
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fore giv4»i for Boganda, Eaetem Province, and Northern Provinoe; the Cote- 
miaeion ia of opinion, however, that the time available for an exhauative examina¬ 
tion of ooBta waa far too abort. 

It is shown in the Appendix that the greatest difierenoea in price ooour in 
buying expenses, costs of labour, transport hauls, and railway freight. 

In reference to i^tion (6) of the terms of reference, the Commission considers 
that it is both possible and practical to lay down a formula of cost to ascertain 
from time to time whether a fair price is being paid to the native cultivator in 
Uganda for seed cotton. The formula recommended is as follows: 

^ fthe price payable to grower in cents per) _ - (A+P-O* 

( lb. of seed cotton J* fo 1 "t ft 

where A is the price of American futures four months ahead to allow time for 
the cotton to arrive on the Liverpool market; P an approximate figure to repre¬ 
sent the probable premium payable for Uganda cotton on that date; C a figure 
to represent the cost of buying, transport, ginning, etc., and overhead expenses 
(as represented in the Table of Costs), k) per cent, of the figure thus arrived 
at would then represent a fair price payable to the native cultivator per pound of 
seed cotton. The Commission explained that the assessment of the probable 
premium payable for any grade of Uganda cotton over American Middling four 
months in advance presents a great difficulty, and could only be given by experts 
actively engaged in the Liverpool cotton market. It considers, however, that 
the Government could make satisfactory arrangements to receive periodical 
advices in this respect from members of the Liverpool Cotton Association. 

The adjustment of costs for each area mentioned in the Table of Costs is then 
dealt with under the heads of profit, savings effected by co-operative buying, 
increase or decrease of output, and cotton seed. 

In regard to Section (i.) of the terms of reference, the actual prices paid to 
growers as compared with those deduced from the formula are given for the last 
three years, and the opinion is expressed that the prices paid during this period 
were generally fair and reasonable, with the possible exception in 1927 of those 
paid in the Bukedi, Teso and Lango areas, and in 1928 in Buganda and the 
Bukedi area. 

In regard to Section (ii.) the Commission considers that the formation of 
Cotton Buying Associations has not greatly affected prices except in Buganda, 
but it has affected the prices received by individual growers, and has thus be¬ 
wildered the natives. The formation of these associations has, however, un¬ 
doubtedly reduced the buying costs and curtailed the operations of middlemen. 

In considering the present condition of the cotton industry, the Commission 
points out that Uganda is over-ginneried, and that 60 per cent, of the present 
ginneries would suffice. It is stated that the ginnors must combine for self- 
preservation, that the number of ginneries should be reduced, and that the capa¬ 
city of those remaining should be enlarged in order to deal with the greater 
output, and that groups of ginneries, each under one management to save 
managerial and overhead expenses, should come into being. 

In view of the above ciroomstanccs, the Commission recommends, in regard 
to Section (iii.) of the terms of reference, that the Gk)vemment, while not taking 
any drastic steps at the moment, should define its attitude and indicate its future 
lines of action. It is also recommended that legislation should prohibit increase 
in the present ginning capacity except as approved by Government, a Board 
being appointed to deal with the question, and that Government be authorized 
to act in the best interests of the natives if no association has bora formed 
among the ginners by September 1, 1931. 

Associations in certain respects should be controlled by Government, and 
when four-fifths of the ginners in the Eastern and Western area have joined, the 
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g MiUMndfl i r a hould be oompelied to oome in or lose their lioenoes. The terms of 
Oovenunent oontrol are considered, emd recommendations made for the preven¬ 
tion of cheating and sharp preu^tioes. 

In discussing the question of improvement in and inoreasc of cotton cultiva¬ 
tion in Uganda, the Commission recommends the appointment of additional 
officers to the staff, more demonstrations of modem methods of cultivation by the 
use of implements, etc., given to the natives; instruction in schools; more atten¬ 
tion paid to rotation of crops and information on all cotton matters given to native 
chiefs, and efforts made to bring about closer and more cordial relations between 
grower and giimer, in order that they may realize their dependence on one another. 

The report contains several long appendices dealing with costs, assessment of 
compensation, and miscellaneous matters. 

[Cf, following abstract.] 

508. Cotton Policy in Uganda. A memorandum has been gazetted by the 
Uganda Government regarding its attitude towards the findings and recommenda¬ 
tions of the Cotton Enquiry Commission, premising that “it is recognized that 
the problem of surplus capacity is at the root of all the difficulties which the 
ginning industry in Uganda has to face at the present time.” The Government 
subscribes to the doctrine that there should be drastic reduction in the number of 
units by amalgamation, the deliberate elimination of the least efficient, and the 
concentration of production on the units with the least cost of production. 

The difficulty of forming such a Board as that recommended for the purpose 
of deciding which ginneries are redundant is well known, but His Excellency the 
Grovemor is prepared to discuss the formation and constitution of such a Board 
with the leading members of the ginning industry. The questions of legisla¬ 
tive and financial assistance to the industry and of making large increases 
in the Agricultural staff are ones which cannot be decided without further 
deliberation. 

The memorandum concludes with a cautionary clause as follow's: “ It must bo 
made clear that while some of the recommendations which will be made to the 
Secretary of State for the Colonies with regard to the Commission’s report can 
now bo indicated, the final decision does not rest with the Government of Uganda, 
and while the latter recognizes the urgency of many of the Commission’s pro¬ 
posals, there can bo no question of implementing them until the attitude of the 
Secretary of State is known.” 

509. Qgkibnsland Cotton Industry. (Abstr. from Ann. Rpt. of' Dpt, of Agr, 
and Stock, 1927-28, recently received.) From this report wo quote the following: 
“ A very limited local demand for Queensland cotton marked the season under 
review. The situation was saved by outside market values, and, on present 
appearances, Queensland cotton will obtain prices in Liverpool that, coupled 
with the Commonwealth bounty, will give returns sufficiently high to make 
cotton-growing profitable where average 3 delds have been gathered.” 

“A committee, representative of all parties concomod in cotton-growing 
and manufacture in Australia, has placed a comprehensive scheme for the de¬ 
velopment of both the production and spinning sides of th<' industry before the 
Federal authorities. If the provisions of this committee’s report ore made 
effective, a keen demand for Queensland cotton will develop, and at prices likely 
to be profitable to the grower.” 

It is stated in the Report that the quality of the cotton was lower during the 
year under review than in previous seasons owing to the very heavy rainfall 
experienced at the time of picking. Injury from pests and diseases, though severe 
in some districts, was not generally very serious. At the Callide Research 
Station varietal trials, thinning and spacing tests, fertilizer experiments, soil 
studies, and studios on insect problems, were continued. 
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510. Thc Oottok Crop ik QuiaysLAirB : Hind Piokivo. {Daily MaUy Qneeiis- 
land, April 12, 1029.) A description of the way in which cotton is pidM, 
pointing out that the cost of picking is the most serious item in the budget 
of a Queensland cotton-grower. It is stated that the best method of picking 
cotton is to use a bag from 6 to 8 feet long and about 2 feet wide. This is slung 
over one shoulder by means of a strap, the mouth of the bag coming level with 
the hips. The greater part of the bag is on the ground, and it is dragged by the 
picker behind him. The advantage of this is that there is no weight on the body, 
and the movement of the arms is not hampered. Such a picking* bag can easily 
bo made at small cost by sewing two com sacks end to end and cutting the bottom 
out of one. The bag will easily hold 30 lb. to 40 lb, of cotton, and need only be 
emptied two or three times a day. 

511. Tht Cotton Industry and the Tariff. (Abstr. from Queens. Agr, J,, xxxi., 
4, 1929, p. 303.) A statement by the Minister for Agriculture dealing with the 
quMtion under the following heads: Tariff Anomalies; Cotton-Growing needs 
Protection; Detrimental Delay; Serious Risk to the Industry; No Tangible 
Security for the Cotton-Grower under Existing Tariff. 

512. Federal Bounties : The Case for Cotton. (Abstr. from Queens. Agr. J., 
xxxi., 4, 1929, p. 321.) Mr. F. M. Fordo, in defending the cotton industry, 
recently pointed out that, out of a total amount of £895,498 spent on bounties 
by the Commonwealth Government for the financial year 1927-28, the bounty 
paid on seed cotton only amounted to £81,453, and on cotton yam to 
£24,846. 

518. Fl.n. Cotton Cultivation. (Abstr. from Bull, of the Imp. Inst., xxvii., 2, 
1929, p. 211.) The Superintendent of Agriculture repjorts that during the half- 
year ended December 31, 1928, further single-plant selections were made from a 
single-seeded type of hardy Kidney cotton, obtained originally by Colonel Evans 
from New Guinea. More than 600 acres of one of the selections have been 
planted in an isolated district, and the results are l)eing awaited with consider¬ 
able interest. 

514. West Indies. Cotton in Barbados. (Abstr. from West India Comm. Cxrc., 
xliv., 804, 1929, p. 293.) Re-establishment of the cotton industry in Barba<ios 
is receiving the serious attention of the Department of Agriculture, and it is 
believed that with careful observance of the close season, and a thorough cleaning 
up of cotton fields, the industry can again be established and a remunerative 
subsidiai'y crop set up. 

515. West Indies. MmiserraVs Trade in 1928. (Abstr. from Trop. Agr., vi., 
7, 1929, p. 199.) The year under review proved a most successful one from an 
agricultural point of view. O>tton was again the Island’s mainstay, 666,000 lb. 
of lint being shipped. This represents the satisfactory yield of 222 lb. of lint 
per acre. 

516. West Indies. Cotton in Montserrat. (Abstr. from Bull, of the Imp. Inst., 

xxvii., 2, 1929, p. 211.) The Curator reports that during the year 1928 the 
breeding plots were increas(d, and haivesting operations therefore proved a much 
larger undertaking than in previous years. Some 1,500 individual selected trees 
were under investigation for the various counts, sucli as loculi value, seed-cotton 
per boll, lint per boll, bolls per lb. of seed-cotton, lint length, lint index, seed 
weight, shedding, etc. In order to purify to a very high degree and the 

uniformity of the Montserrat cotton staple, all flowers appearing in the main 
bluing plot were self-fertilized. This, although a difficult and expensive task, 
will supply a better scheme for the reliable perpetuation of the very desirable 
characters of the Heaton strains. 
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Pink boliworm investigation work was continued for the fourth year, and very 
valuable information has been obtained with the view of scouring a second 
crop of cotton. It has been shown that by early planting it is now possible 
in Montserrat to obtain not only a first crop but some second crop. This early 
method of planting, however, is not the only means of controlling pink boll- 
worm. CJontrol has also been achieved by the effective cleaning up of old cotton 
fields and the breeding of a type of cotton which is a very early bearer. By these 
combined factors Montserrat obtained in some places another 20 per cent, second- 
crop return as well as a full first crop during the year under review; the disastrous 
storm of September, however, cut off the second-crop prospects prematurely. 

617. West Indies. Cotton in 8t, Vincent, A rejiort recently received states 
that the yield for the 1928-29 Sea Island cotton crop amounted to 263,908 lb., 
giving a return of some 78 lb. of lint per acre. This poor yield was due to soft 
rot of bolls (Phytophthora), caused by heavy rains during boiling season. 
An attempt is being made to prevent this in the future, and no cotton will be 
planted during the coming season until ScptomlxT 1, which will ensure that a 
large proportion of cotton bolls will ripen in the drier months of the year. All 
cotton plants were destroyed by April 27. 

618. West Indies. Cotton Planting Season in St. Vincent. We have received 
from Professor Ballou a ropy of a report on his recent visit to St. Vincent to bring 
about a discussion of the best time for planting cotton in that island. The yield of 
Sea Island in St. Vincent has been low for several years past, the most regular cause 
being the excessive moisture in October and November, w'hieh has aggravated the 
loss due to soft rot and excessive boll-shedding. A meeting of cotton-growers was 
called to discuss the matter with Professor Ballou, and as a result it was decided 
that the first day of planting this year should be September 1, instead of in Jxme, 
as has hitherto been the practice. The planting date could be altered to October 
in another year, if this month were found to Ik? more suitable. 


COTTON IN EGYPT. 

619. Cotton Prospects. {Int. Rev. of Agr., Rome, July, 1929.) Favourable 
weather in Juno helped the development of the crop. Damage from pests appeared 
to be less than last year. 

520. The Operation of the Seed Control Law v^pon thk Pedigree op 
Cotton Seed in Seasons 1926 27 and 1927-28. B> W. L. Balls and A. Eff. 
Bedevian. {Tech, and Sci. Serr. JSulL No. 85, Bot. Section, Mm. of Agr., Egypt, 
1929.) Among interesting statements in this paper we may quote the following: 
“ One of the most notable of the facts which lung expoiience impresses on students 
of cotton is this: that it is utterly impossibli' to prevent contamination of the 
seed of any variety when it is being grown in bulk. The agents which bring in 
actual seed from other varieties comprise such varied things os birds, mice, and 
irrigation water; there is always the risk of resowing wdth foreign seed; there is 
some mixture in the ginnery, however carefully it is cleaned; lastly, there is 
natural crossing by the transport of pollen, which has recently been shown to 
produce about J per cent, of rogues at a distance of a hundred metres fiom 
the contaminating foreign stock; and it should be noted that { per cent, is equi¬ 
valent to 60 such rogues in a foddan, since this area usually contains 24,000 
plants. 

“ There seems to be good reason to believe that even if a variety of cotton is 
never grown in blocks of crop smaller than 100 feddans, if every care is taken 
in sowing and resowing, and if the gioneri^, sacks, etc., are cleaned with meticu- 



862 THE EMPIEE COTTON GROWING REVIEW 

loos oasre, tb^i tlie rogue plants which appear in the following year (having crept 
into the hundred feddans from outside by the various causes just specified) w^ 
number somewhere about 300 per feddan. Such rogues if not recognisable before 
they flower (and most inter-Egyptian crosses axe not reoognusable even then) 
cannot be eradicated completely by a * roguing * selection. They are hence¬ 
forth a permanent constituent of the variety, continually reinforc^ each year, 
and they spread through it by progressive infestation till the original variety no 
longer is recognizable; it is said to have * run out.* Such a contaminated variety 
can, however, be resurrected if a small stock has been preserved from such con¬ 
tamination by those precautions which arc familiar in the genetics laboratory, 
becau*4e this stock can be multiplied rapidly with only slight contamination 
to replace the damaged goods.** 

'liic paper gives a detailed account of the operation of the law and its results, 
which seem excellent on the whole. 

621. Government Financial Aid to Small Farmers. (Abstr. from InL Cot. 
Bull., vii., 28, 1929, p. 641.) With a view to helping the. small farmers, the 
Government decided early in June to constitute an “ Agricultural Reserve ’* con¬ 
sisting of: 

(a) A sum of £4,000,000 to be used fur loans. 

(h) The prexjeeds of the Government cotton stocks, wliich are to be sold. 

(c) The annual income from the cotton tax. 

Sums will bo advanced to the farmers at the commencement of the season 
against cotton received. 

522. A Preliminary Note on some New^ Strains of Uppers. By C. H. Brown. 
(Abstr. from Ini. Cot. Bull., vii., 28, 1929, p. 621.) Deals with the performance 
in Upper Egypt of Giza 2, Giza 3, and Giza 7, three new strains of cotton which 
originated by single-plant selections made from the ordinary Ashmouni and 
Zagora crops. Yield, ginning out-turn, lint quality, graders* opinion, spinning 
reports, results obtained at the Fine Cotton Spinners’ Association Research 
Station, and tests by commercial mills are discussed. 

528. Egyptian Cotton.* Halo Length and Effect of Locality. By C. H. 
Brown. {Tech, and Set. Serv. Bull. No. 84 fBot. Sec.J Min. of Agr., Egypt, 1929. 
Abstr. from 8umm. of Curr. Lxi., ix., 14, 1929, E. 21.) Frequency distribution 
curves of halo lengtlis of Egyptian cottons in each of five localities in Upper 
Egypt, and six localities in Lower Egypt, together with the average graph for 
each group, are reproduced. The all-localities curves for Upper Egypt indicate 
that Giza 2, now known as Ashmuni Gedeed (New Ashmuni), is the purest type, 
closely followed by Zagora B. Ashmuni C and Giza 3 both show evidence of 
impurity. In Lower Egypt, Garofalou appears to be the purest type, but there 
IB a distinct difference between the purity of all the Botanical {Section’s types 
and Sake! Domains, which is both less condensed in the body of the curve, and 
has a very pronounced “ tail ” of short halos. Similarly, the broad effects of 
locality ore seen in the all-strains curves. In Upper Egypt, Mansafis, Fashn 
(El Gafadon), and Giza have given almost identical lengths. Maragha is dis- 
tinotly shorter—an effect which must probably be attributed to the hotter climate 
—and Senaro slightly so, but here the chequer plot was particularly badly culti¬ 
vated, and this may have affected the halo lengths. The paper oontinues with a 
more detailed analysis of the effect of locality on halo length. 

624. Maarad Cotton. By R. Sennitt. {ItU. Cot. BuU., vii., 28, 1929, p. 630.) 
[Cf. also article, vol. vi., p. 27, of this Review.] 

525. Egypt. Uae of the Waters of the River Nile for Irrigation Purposes. 
(Treaty Series No. 17, 1929. Cmd. 3348.) The Report of the Commission 
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appointed by tha Govemmento of Great Britain and Eg3rpt for the purpose of 
examining and proposing the basis on which irrigation can be carried out with 
full consideration of the interests of Egypt, and without detriment to her natural 
and historic rights. 


COTTON IN THE UNITED STATES, 

586 . Retiiospecjt of the 1928 U.S.A. Cotton Chop. By N, S. Pearse. (Abstr. 
from Ini, Cot, vii., 26 , 1929, p. 293.) Neppineas in Cotton .—The author 
noticed on the sample tables at Memphis, at the beginning of the season, the very 
neppy condition of the cotton. The cause of this was due to the ginning of the 
cotton while “ green or moist; the moist cotton clogs on the saws of the gin, 
and creates the well-known and much-disliked “ nep.*’ Eventually these “ neps ** 
work oflp the teeth of the saws into the ginned cotton. It is usual to have a little 
neppy cotton at the commencement of the picking season, but larger quantities 
came forward in 1928 because the cotton was ginned as soon as picked. This 
was necessitated by the fact that so many seed-cotton storage huts on plantations 
were destroyed by the floods, and have not yet been rebuilt. This quick ginning 
of the cotton not only makes for neppy cotton, but the lint has no opportunity 
to absorb any oil from the seed while waiting to be ginned—thus failing to obtain 
the specially prized rich and glossy feel and creamy appearance. It is well 
known to Memphis cotton buyers that seed cotton stor^ a week or ten days gives 
a better grade and a stronger lint than cotton ginned the same day as picked. 

527 . Proposed Tariff on Egyptian Cotton Imports into U.S.A. (Abstr. 
from Int. Cot. Bull., vii., 28 , 1929, p. 637.) Mr. C. T. Revere, partner in Munds 
and Winslow, one of the largest futures houses of New York, in protesting against 
the suggestion to place a high import duty on foreign cotton, particularly Egyptian 
cotton, makes the following remarks: '' Some of our soundest economic thinkers 
take the view that a high tariff for this coimtry is now an anachronism with 
little justification for its existence. We have an industrial capacity more than 
sufficient for domestic needs, and we are seeking export outlets, l^he foreigner 
cannot buy except through payment by gold shipments, services, exchange of 
goods, or sale of securities. Gold is not available in bulk, and services represent 
a small item. If we build up a high tariff wall, preventing or reducing the entry 
of goods from abroad, we are faced with the necessity of lending to foreign buyers 
in order that they may take our raw matorials and surplus industrial output. 
This process cannot go on for ever. It would be an al^surdity to place a tariff 
on 200,000 bales or more of Egyptian cotton when we consider the questionable 
benefit to American growers, and the great loss entailed in buying power from 
abroad.** 

[CJ, Abstract 829 , p. 264 of this Review,] 

528 . Cotton in California and the Southwest. (Abstr. from Scniihem 
California Crops, vol. v., No. 7, 1929.) Advantages of cotton production on 
good lands under irrigation in California and the Southwest are: the freedom 
from major cotton pests and rigid quarantine measures for the exclusion of these 
pests, high acre yields—and subsequent lower costs of production,—acceptance 
of the one-variety community idea, and the possibility under good management 
of producing premium cotton. Acala cotton is the variety chiefly grown, and 
is the only variety in many districts. This “ one variety to one district ’* system 
has prevented a good deal of deterioration. 

Cotton lands vary in price from $125 to $350 per acre, with water. They 
may be leased at a reasonable figure, or secured on a crop share basis. 
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A survey in Kem County shows the following figures for average cost per acre: 


Labour .. ., .. ,. .. .. .. .. . • 60.40 

Materials . 8.36 

Cash overhead .. .. . 4.61 

Interest and depreciation (improvement and equipment) .. 6.62 

Interest on investment in land (at 6 per cent.). 14.62 


Total.$84.40 


The average yield is 642 lb. of lint, which gives an average cost of 16*6 cents 
per lb., and 9*3 cents profits. 

629. Facts ai^d Problems of Farm Credit in Craighead County, Arkansas. 
By A. N. Moore and C. 0. Brannen. {Bull, No. 233, Univ. of Ark. Agr. Exp. Sta., 
1929.) 

580. Farm Organization and Management in Typical Upland Sections of 
Arkansas. By J. A. Dickey. {Ball. No. 236, Univ. of Ark. Agr. Exp. Sta., 
1929.) The large farm proved to be more ejBBcient than the small, and showed 
a uniform increase of labour income with size. The small farm, like the small 
business, showed a high percentage of unproductive labour, and was nearer to 
the point of diminishing returns. 

Work on cotton represents over 50 per cent, of the productive labour, and the 
amount of cotton per man increased 2 per cent., with a 10 per cent, increase in the 
size of the farm. 

581. Credit Problems of Georgia Cotton Farmers. By A. N. Moore ei al. 
{Bull. No. 163, 1929, Exp. Sta. Ga.) Proceeding from an analysis of the cost of 
short-term credit, the basic principles of sound credit practice are set forth, and 
illustrated by the case of fertilizer loans. Two other problems of judgment in the 
use of credit are then taken up—that of financing diversification programmes, and 
that of financing the holding of cotton for higher prices. There is also a brief 
discussion of the special difficulties of the men whose farms are mortgaged. In 
conclusion, some possible means are suggested for overcoming the obstacles to 
the safe and profitable use of credit. 

682. Attitude op Oklahoma Farmers towards the Oklahoma Cotton 
Growers’ Association. By W. W. Fetrow. {Exp. Sia. Bull. No. 178, Okla¬ 
homa, A. and M. Coll. Agr. Exp. Sta.) An interesting statistical study, showing 
some of the difficulties that arise—inexperience of the farmers in co-operative 
methods, excessive promises by leaders of the movement, lack of understanding 
of the contract and of confidence in the management, etc. 

588. American Textile Notes. By W. Whittam. (Alwtr. from Text. Bee., 
xlvii., 556, 1929, p. 82.) It is being ^vocaied in the South as a measure to dis¬ 
courage the growth of short staple cotton that the price penalty on all staples 
below } inch be increased. There is, indooii, increasing alarm over the steadily 
deteriorating staple length and quality of American Upland varieties. The 
writer points out that much of the farmer’s indifference in this connection arises 
from the fact that he is all too often cheated out of a good part of the premium 
to which he is rightfully entitled for longer staples by unscrupulous local buyers. 

There is also an increasing volume of complaint about the quantities of unripe 
and wet cotton brought to the gins. Gin operators are being advised to refuse 
to handle stock in this condition as a coercive measure. 

584. Cotton Mill : Cost op Erection in U.S.A. {Text. World, 79,1929. Abstr. 
from' J. of Text. Inst., xx., 6,1929, A. 347.) It would cost approximately 2,260,000 
dollar3 to erect a 50,000 spindle cotton mill oompletb with land, buildings. 
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maobineiy, and supplieB. If the mill were erected in the South, it would be 
necessary to erect a mill village, which would cost approximately 400,000 dollars. 
These figures are for a complete unit of now machinery. It would cost about the 
same per spindle whether the mill were planned for yams averaging 15 h. or SOs. 

686 . Spinning: Textile Opbbating Executives op Georgia. {Cotton, U.S, 
88 , 1929. Abstr. from Summ, of Ourr. Lit., ix., 9 , 1929, G. 15.) Records are 
submitted by ten mills in the U.S.A. of end breakages per thousand spindles jior 
hour, with causes. The particulars given arc counts, single or double roving, 
sizes of ring and traveller, roller and spindle speeds, drafts and twists ; and causes 
of the stops are classified into thirty types. 

686 . Revision of Standards for AMERicAN-EoYrriAN Cotton. By W. 
Whittam. (Abstr. from Text. Her., xlvii., 555,1929, p. 82.) An order promulgat¬ 
ing revised standards for Amorican-Egyptian cotton and for Upland cotton of 
extra white colour has been issued by the Secretary of Agriculture, United States. 
A need for the now standards for American-Egyptian cotton was found to exist, 
since changes in the colour and preparation of the American-Eg)rptian crop 
during recent years have been such that the present standards were no longer 
representative of American-Egyptian cotton os now produced, according to the 
Bureau of Agricultural Economics which administers the Cotton Standards Act. 

The now standards, both American-Egyptian and extra white, will become 
officially effective August 1, 1930, but under the terms of the order of promulga¬ 
tion they may be used meanwhile pormissivoly in the purchase and sale of spot 
cottons of these descriptions, when specific reference is made to them in descrip¬ 
tions mutually agreed to by buyers and sellers. 

COTTON IN FOREIGN COUNTRIES. 

537. La Culture du Cotonnier bn Argentine. (Abstr. from CoUm et Cult. 
Coton., iv., 1, 1929, p. 85.) Gives much information regarding cotton cultivation 
in the Republic, with fiirurcs showing the area planted, production of raw cotton, 
production and export of cotton lint and cotton seed over 8e\cral seasons. 

588 . Cotton Goods in Argentina : Imports. Bv C. D. Thurston. {Text. 
World, 76, 1929. Abstr. from Smmn. of Cuir. Lit , ix,, 9, 1929, 1. 26.) Details 
are given of the popular styles of cotton goods impoilfd by Argentina, and 
particularly of those not supplied m quantify by the United Statt's, American 
manufacturers either never were in favour, or have recently gone out of favour 
in several lines. Questions of cloth widths and weights seem to bo the deciding 
factors in many cases. 

689 . Cotton and the Beixiian Cotton Industry. By B. P. Pfliegcr. (Abstr. 
from Int. Cot. Bull., vii., 28 , 1929, p, 689.) The Belgian mills are emplojdng 
more and more Indian cotton as against American, and this is attributed not 
only to its greater cheajmess, but also to its suitability to the Flemish worker, 
who is not skilled in the production of fine counts. Certain types of Indian 
cottons have been found suitable, either pure or in mixture, for the production of 
articles formerly made solely of American. The two cottons show themselves, 
in the Belgian import tables, to be interchangeable to a very considerable degree. 

640 . Cotton Factory in Bolivia. (Abstr. from Cot. BuU. vii., 28 , 1929, 
p. 665.) A factory containing 200 looms for makmg grey sheetings, drills, ging¬ 
hams, and trouserings is being completed. The new industry is to bo assisted 
by the Government by free importation of raw material for four years, or until 
such time as raw materials should be available in the Republic, by the increase 
of import duties on the articles of the kind imported from abroad, and certain 
other advantages to bo enjoyed by the concessionaires. 
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541. Bbazil. Brahes m Industrial Progrus, By Br. P. Nogueira. (Abttr. from 
Brazilian Special Number of Man. Owtr, Goml., June 27, 1929.) Seventeen 
of the States of Brazil, with 349 mills, are engaged in cotton spimung and 
weaving, the annual production being 713,386,977 metres of cloth, and 1,981,273 
kilos of made-up goods. There are 78,234 looms and 2,580,150 spindles, and 
128,603 male and female ox>eratives are employed. The mills consume Brazilian 
cotton, the foreign staple being unable to compete owing to the high Customs 
duties. The majority of the mills produce only the coarser qualities of textiles. 

542. Improving the Standard of Cotton. (Abstr. from Brazilian Special Number 
of Man. Guar. Comt., Jime 27, 1929.) The work of the Federal Cotton 
Service is described. At present there arc twenty-eight experimental stations, 
and twenty-five seed farms in operation. A brief account is given of the 
aims of the stations and of the methods of study and selection. Arrangements 
for the supply of seed and insecticides, and for baling and classification of cotton, 
are discussed. Laboratories for technological investigations have been estab¬ 
lished, and a statistical service has been organized. A table is included showing 
the production of cotton during the last seven years. 

548. Statistical Information Concerning Cotton Spinning in China. 
Cotton Yam Association, Ltd. (Abstr. from J. of Trxt. Inst.^ xx., 6 , 1929, T. 101.) 
The statistics relating to cotton spinning in China complete the survey ot the 
industry in the Far East. The available data are much less complete than those 
in relation to India and Japan \Cf. Abstracts 146 and 845 of this Review], but 
the main principles and the effect upon the spinners' pasition in this country arc 
none the less clear. 

544. Cotton Testing, Shanghai. (Abstr. from Text. J?cc., xlvii., 656, 1929, 
p. 85.) New regulations have been promulgated by the Shanghai Bureau of 
Inspection and Testing of Commercial Commodities, Ministry of Industry, 
Commerce and Labour, to govern testing of cotton for export from the port of 
Shanghai. One of the articles states that the standard for moisture content 
shall be set at 12 per cent., and the maximum moisture content allowable for 
certification at 15 per cent. Cotton containing more than 16 per cent, moisture 
or adulterated with other foreign matters shall not be certified or allowed to 
pass through the Customs. 

645. Association Cotonni^re Colonials. We have received a copy of Bull. 
No. 87,1929, containing, among others, the following articles: Extrait du Rapport 
sur I’industrie ootonnidre, ” by M. A. de la Baumello; “ La culture du coton dans 
r^tat de Syrie on 1928”; “ Lo coton au Soudan Fran 9 Jiis “l^n essai de culture 
du coton k Madagascar “La culture du cotonnicr cn Nouvclle-Caledonie.” 

546. Etude Tbchnologiqub de Cotons du Cambroun et d’un Coton de la 
Haute-Volta. (Abstr. from Coton el Cvlt. Colon., iv., 1,1929, pp. 55 and 62.) 
Details of yield, lint index, weight of sefri, characteristics of fibre, classing, etc., 
are given for the varieties Kirdi and Foulb6, and also of an unnamed variety from 
Haute-Volta. 

547. Mission d’Insprction bt d’Etudes en Afrique Occident alb Fban^aisb 
DB M. Hesling. We have received from the Association Cotonni^ Coloniale 
a copy of a report on the tour made by M. Hesling, the Director of the Asaocia- 
tion. On p. 272 of the report an interesting account is given of a visit paid to 
Nigeria for the study of cotton cultivation there, carried on as it is under con¬ 
ditions very similar to those in the French West African colonies. The Empire 
Cotton Growing Corporation's Seed Farm at Daudawa was among the places 
visited. 
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548. CJOWDITIOKS DB DEVKLOPrBMBHT DB LA CULTURE COTONNliRE DAKS l’OuBST 
Afmoain bt PARTiouLiiaiBMBNT AU SouDAiN FBAR9AIS. By J. VuiUet. (Abatr, 
from Cotm et CvU, Cotov,, 8» 1928, p. 211.) The qualit^r of the cotton grown 
in French West Africa and French Sudan is stated to be very poor, and the author 
discusses the methods that must be adopted to improve the quality, and some 
attempts that have already been made in this direction. 

540. Contribution a l'Etude du Cx)tonnier au Maroc. By E. Miege. (Abstr. 
from Jtev. de Bot. App. d'Agr, Tropirale Bvll, No. 91, 1929, p. 169.) The 
future success of cotton in North Africa and in Morocco depends on the cultiva¬ 
tion of early maturing varieties. Some selected forms of Pima have proved the 
most suitable types. 

550. Cotton Production among the Negroes. By G. Monteil. {Etat Actuel 
de Nos Connaissanres sur VAfrique Occideniale Fran^ise. IV. Le Coton chez 
les Noirs. Paris: Com. Etudes Hist, et Sri. Afr. Occident. Fran^.y 1927. Abstr. 
from Exp. Sta. Bee., lx., 6, 1929, p. 631.) An account of the development of 
cotton-growing, and the utili7.ation of the crop by the natives of French West 
Africa. Information is given on producing districts, varieties, cultural practices, 
and the preparation of cotton fabrics. 

551. Le MarcjhA Cotonnier du Havre. By H. du Pasquicr. {Coion et Cult, 
Coton., iv., 1, 1929, p. 1.) 

552. Italian Cotton Trade. (Abstr. from Text. Bee., xlvii., 556, 1929, p. 85.) 
The Italian cotton industry gives occupation to fr(.)m 240,000 to 260,000 opera¬ 
tives, and is equipped with approximately 6,300,000 spindles, 850,000 twisting 
spindles, 150,000 power looms, 20,000 to 25,000 hand looms, and 160 printing 
machines. 

558. Spinning and Weaving in Japan. {Cotton M/o. 35, 1929. Abstr. from 
Summ. of Curr. Lit., ix., 10, 1929, G. 17.) The consumption of raw cotton, the 
monthly average of active cotton spindles, and the production of yam and cloth 
as reported by the mills belonging to the Japan Ct^tton Spinners’ Association, 
are given for the years 1905 to 1928. 

554. Spinning: Costs of Production in Japan. By F. Utley. {Man. Ouar. 
Cnml., 1929, 18, 489-90). The author compares Japanese and British costs as 
given by employers on both sides. 

555. Weaving Costs in Japan. By F. Ulley. {Man. Ouar. Corn!., 18, 1929. 
Abstr. from Summ. of Curr. Lit., ix., 9, 1929, M. 9.) The costs of production 
of plain woven cloths made as subwork by spinners, and of twills and coarse 
sheetings made in separate weaving sheds of 100 looms or more in Japan, are 
analyzed and compared with the costs in Lancashire. Weavers work longer 
hours in Japan than in England, and Japanese weavers can attend to at least 
as many looms as English weavers, and do attend to more when they have had 
a couple of years’ experience, or when engaged on coarse goods. For working 
as many as six looms a Japanese weaver only earns about 28. 9d. a day for 11 
hours* work, whereas an English weaver on four looms would be earning about 
6s. 8d. a day for a 48-hour week. Calculations of weaving costs and total labour 
costs from information supplied by Japanese manufacturers show that these are 
only about one-third of the British costo. 

556. Spinning and Weaving Costs in Japan. By J. Ryan. {Man. Ouar. 
Coml., 18, 1929. Abstr. from Summ. of Curr. TaL, ix., 9, 1929, M. 9.) The 
discrepancy between the costs given by Miss Utley (above), and the statistical 
data contained in the Cotton Yam Association’s publication and the Cunningham 
report are discussed. It is pointed out that the foimor are based on observations 
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in only a few mills, and that there is no jwroof that the reeults are an avmge for 
the trade. Comparisons were made for 20s counts, and it must be remembered 
that these are the principal counts spun in Japan, and that the mills have to be 
orji^anized so as to get the maximum production on this count, whereas in Lanca¬ 
shire the range of counts spun in any one mill is usually very much larger. When 
comparing labour costs it is very difficult to make sure that the same items have 
been included in each. If the weaving figures given by Miss Utley are worked out 
on the same basis as those of the Cotton Yam Association, they show 2-3 looms 
per weaver, and therefore agree with the Association figures. 

557. Japan and China. By A. S. Pearse. (/nf. CoL B'uU,, vii., 28, 1920, 
p. 567.) From the conclusions arrived at by Mr. Amo Pearse on his recent 
journey to Japan and China we quote the following: “The Japanese cotton- 
spinning and manufacturing industry could never have achieved its present 
position without that group instinct which is generated by the family system, 
and which is still characleristic of Japan. The individual is only a small 
entity, ho will put his firm first, and Ihe firm puts itself in the background, but 
works for the national welfare. The Emperor is still the personification of Deity, 
and every Japanese claims to be part and parcel of his family; the whole State is 
one ‘ trust.’ It is that s])itit v bich has been the cause of Japan’s rapid develop¬ 
ment, and it is the same group instinct that has led to the huge combinations 
in the Japanese cotton industry. 

“ I would attribute as a second cause for Japan’s rapid advancement what we 
in Europe would call s|)eculation, and the third cause is to bo found in the organiza¬ 
tion. There arc four mill combines controlling (K) per cent, of the whole industry. 
Then there are three very large coiton-bujing firms, which also undertake the 
selling of the manufactured goods, and have cut out any intermediary between 
themselves and the vholcsale d(‘aler in China, India, etc. Tliesc cotton importers 
have houses in many parts of Chinn, India, Java, etc., and handle the manufac¬ 
tured goods at a very low profit. 

“ As the last advantage, there is the cheaper cost of labour in spinning ns well 
as in weaving. From information wliich I have been able to gather, the labour 
cost for spinning 20s is about |d. per pound clieapcr than that of the cheapest 
countries in Europe. As regaids labour cost of weaving, the fact that the average 
number of looms per operative in the associated mills is 6*5 against 3 on the Conti¬ 
nent, and 4 in England, shows that there is a considerable advantage there. 

“ For the present I consider that Japan has reached its saturation jioint, par¬ 
ticularly as the Japanese have built in China a large number of mills, which, of 
course, affect the export figures of Japan; but the Japanese are extreme optimists, 
and they will not stop cotton-mill building, since cotton mills pay better than any 
other industry in Japan.” 

558. Mexican Cotton Industry. (Abstr. from InL Got. Bidl, vii., 28,1929, 
p. 683.) I’ht cotton-mill industry in Mexico is in a somewhat depressed con¬ 
dition, and production has decreased. Figures of production are given. 

559. Cotton Production in Peru (irons, title). By H. V. Geib. {Estac. 
Exp. Agr. 8oc. Nac. Agr.^ Lima, Circ. 9, 1928. Abstr. from Exp, 8ta, JRec., lx., 
9, 1929, p. 816.) Practical information on the subject. 

660, Russia. Wc have received a copy of Khlopkovoye DieJo, Nos. 6-6, Moscow, 

1929. Among the articles contained in the volume are the following (in Russian): 

“ The Cotton of the East and U.S.S.R.,” by A. Khodorof; “ Gossypol,” by F. Ush- 
kalov; “ The Effects of Poisons on the Chief Cotton Pests,” by P. Galakhot. 

561. Kbndyr Pi.ant. Cultivation in Russia. {Texiilherichte, 10, 1929. 
Abstr. from Summ. oj Curr. Lit., ix., 11, 1929, M. 10.) The bulletin published 
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by the Kendyr Bureau, 'which is attached to the Kuaflian Cotton Committee, con¬ 
tains a series of papers on the cultivation, physical and chemical properties, 
and economic value of the kendyr plant {Apocynum venetum), a fibre plant which 
grows wild on the shores of rivers and lakes of Central Asia. 

562. Russia. Cotton Peospecjts. {Int. Rev. of Agr., Rome, July, 1929.) An 
increased area has been planted to cotton, and there will be a larger available 
supply and a better system of distribution of irrigation water. 

568. Smyena. Cotton Peoduction and Cotton Goods Industry. A report 
recently received deals with the climatic conditions, seed question, cultivation 
methods, ginning, grading, crop statistics, prices, shipping costs, exports, etc. 

564. Spain’s New Shuttleless Loom. (Abstr. from Ini. <^ot. Bull, vii., 28, 
1929, p. 030.) The loom has two, if not three, entirely new movements. An 
illustration of the loom is given. 

565. La Culture du Cotonnier dans l’Etat de Syrib bn 1928. By E. Achard. 
(Colon et Cult. Colon.y iv., 1, 1920, p. 01.) 

566. Turkestan Cotton Crop. (Abstr. from Text. Rec., xlvii., 556,1929, p. 66.) 
It is reported that forty Soviet airmen are engaged m a chemical warfare against 
a horde of locusts 'which is threatening the destruction of the cotton crop in 
Turkestan. An area of 750,(XK) acres is threatened. 

CULTIVATION AND MACHINERY : IRRlGATIONy ETC. 

567. Climatology and Some of it.«; Applications. ByR. DeC. Ward. (RH. 
Mo.y 28,1929, No. 2. Abstr. from Exp. Rta. Rec., lx., 6,1929, p. 505.) This article 
defines climat(dogy as distinguished from meteorology, and indicates some of the 
ways in which it “ is applied in the service of man,” for example, as related to 
plant distribution and growth, grasslands and grazing, rubber and cotton produc¬ 
tion, etc. 

As regards possible extension of the cotton-growing area, it is stated that South 
America may soon take a mure imp<»rtant position in the world’s cotton markets 
than it does today. 

568. vSowTNO Time for Cotton. (Abstr. from Seasonal Notes, Punjab Agr. 
Dpt., vi., 1, 1929, p. 46.) Experiments carried out at I^yallpur during the last 
three years appear to indicate that cotton sown Icte has a greater rate of growth 
and an increased boll production than the earlier sown crop. The experiments 
in connection with sowing dates have, how 0 "^ or, not been considered in con¬ 
junction 'with certain watering and manurial experiments which are in progress, 
and which may affect the practical aspect of late sowing. 

569. Results of Cotton Variety Demonstrations, 1928. By P. H. Kime and 
S. J. Kirby. (N. Carolina Sta. Agr. Inform. Cxrc. No. 20,1929. Abstr. from Es^ 
Sta. Rec.y lx., 8, 1929, p. 736.) The higher yielding cottons normally stapling 
from 1 to 1^^ in. such as Mexican and certain Cleveland strains, were more 
profitable than varieties with shorter staple, and are indicated for light to medium 
soils. For heavy, poorly drained soils the earlier, lighter foliaged sorts— e.g., 
Carolina Foster—seemed better adapted. 

570. Cotton Varieties. By J. F. O’Kelly and W. W. Hull. (Circ. No. 82, 
1928, Miss. Agr. Exp. Sta.) Contains a summary of cotton variety test work done 
at the Central Station during the last five years, and the results in detail for 1928. 

571. A Criterion of the Differentiation of Varieties or of Experimental 
Areas with Respect to tnkir Capactty to Produce Seedling Stands of 

VI. 4 26 



860 THE EMPIEE COTTON GE0WIN6 BEVIEW 

Cotton. By J. A. Harris et al, (Abstr. from J. oj Agr, Res., vol. xxxviii.. 
No. 11,1929, p. eOl.) The primary purpose of this paper is to give and to illus¬ 
trate the applicability of criteria for the determination of difEerenoes in the seed¬ 
ling stands produced by different varieties of cotton when grown under the same 
conditions, and by the same variety of cotton when grown under different field 
conditions. 

Pearson’s double x* criterion, which compares all the classes involved in the 
two frequency distributions, is shown to be a suitable test of differentiation in 
such cases. 

Incidentally, comparisons between the seedling stands produced by a number 
of varieties, as grown under irrigation in Southern Arizona, are made. Pima 
Egyptian cotton showed a marked superiority over the Upland varieties with 
which it was compared in its ability to establish seedling stands under the rather 
saline soil conditions of the Gila River Valley of Southern Arizona. Sea Island 
cotton seemed to show a behaviour similar to Pima Egyptian in this respect. 

672. Emploi DBS Enorats Pour lb Cotonnier bn Alg^rib. By L. Gibier. 
{Rev. Agr, dc VAfrique du Nord. Abstr. in Coion et Cult, Coton,j iii., 8, 1928, 
p. 24,3.) 

673. Effect of Sulphur on Nitrification. (Abstr. fronj Rpt, of the Ooti, 
Chemiaty 1928, Wellcome Trop. Res. Laboratories, Khartoum.) The somewhat 
disappointing returns oblain<kl vhen cotton is manured with sulphur may be 
due in part to slowing dowTi of nitrification. In a series of pot experiments which, 
by courtesy of the Director, were carried out at the Rothamsted Experimental 
Station, mixtures of Gezira soil (200 grams air dry) with and without sulphur 
(0*1 gr., which equals about 0*75 tons per acre) were moistened with 60 cc. of 
water or of solutions containing calcium cyanamide (0*3333 gr. per litre) or 
ammonium sulphate (0*3000 gr. per litre). Estimations of nitrate, ammonia 
and soluble salts were made 2, 8, 29 and 73 days after make-up, and it appeared 
that sulphur strongly retarded nitrification in soil receiving no added nitrogen, 
and slightly retarded nitrification in soil to which calcium cyanamide or ammonium 
sulphate has been added. The ammonia content of the soil fell off with time, 
and in the case of soil treat(‘d with sulphur, the soluble salt content rose, thus 
showing that oxidation of sulphur, under the conditions of this experiment, 
required two or three months for completion. 

674. The Germ Content and Action of Variously Handled Manure. 
(trans. title.) By W. Gocters. {Landw. Vera. Sta.y 108, 1929. Abstr. from 
Exp. Sta. Mec.y lx., 8, 1929, p. 718.) It is shown that the temperature of formen- 
tation has a pronounced influence on the number, kind, and activity of organisms 
in manure. Higli tcmj)erature& ((>0 to 80° C.) as well as low (0°) reduced the 
number of organisms. Most of the vegetative organisms were killed at the 
higher temperatures. The urea bacteria were found to be among the more 
resistant organisms, and to play an important part in the ripening of manure. 
The survival and behaviour of the oiganisms varied in different parts of the 
nianuro heap. Hot-fcrmcnted manure shi.ned a higher nitrifying capacity 
when mixed with soil, more readily assimilable nitrogen, and increased crop 
yields more than that fermented at lower temperatures. 

676. Fertilizing Cotton. By C. B. Anders. (Circ. No. 83, Miss. Agr. Exp. 
Sta., 1929.) An elementary guide to the use of fertilizers. 

676. Fertilizers and Manures. By Sir A. Daniel Hall, Sc.D., F.R.S. (Third 
ed., revised and enlarged. John Murray, London, 1929. Price 8s.) (Abstr. 
from Bull, of the Imp. Inat.y xxvii., 2, 1929, p. 262.) The new edition of this 
standard work has been rendered necessary by the great advances which have 
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recently been znade in the processes employed for the manufacture of artificia! 
manuree* and by the change in the economic position of fertilizers, a change 
which has been so considerable as to lead to new developments in farming. 
vision was also needed in view of the new additions to our knowledge of the soil 
and the action of fertilizers on it. The work has been thoroughly revised and 
enlarged, and is as indispensable as ever. 

677 . Cotton Fertilizers and Cultural Methods. By R. P. Bledsoe. {BuU. 
No, 362, 1929, Exp. Sta. Ga.) When used as the sole source of nitrogen and 
based on present prices, highest returns were obtained from the quick>acting 
inorganic sources such as calcium nitrate, sodium nitrate, and ammonium sul¬ 
phate. 

678 . Fertilizer Experiments with Crops. (S. Carolina Rpt., 1928. 
Abstr. from Exp, 8ta, Eec., lx., 8, 1929, p. 717.) Potassic fertilizer increased 
seed-cotton yields from 630 to 800 lb. per aero, as compared with but 240 lb. 
per acre where the potassium was not supplied. The application in another 
experiment of 800 lb. per acre of “ high-grade fertilizer ” increased the seed-cotton 
yield from 140 to 893 lb. 

679 . Fertilizer Experiments in South Carolina. (8, Carolina Sta, Ept., 
1928. Abstr. from Exp. 8ta. Eec., lx., 8, 1929, p. 733.) Fertilizer experiments 
on different soil types led to the conclusion that nitrogen is the first limiting factor 
in cotton production in the State and phosphorus next. 

Fertilizer placement studies gave indicatitms that in general the closer the 
fertilizer is placed to the cotton seed without impairing germination the more 
efficient it is in increasing yield. A placement which causes a slight injury to 
stand quite often returns a better final yield. Placing the fertilizer in bands on 
either side and at the same level as the seed appears most satisfactory when both 
germination and final yield are considered. 

A relatively small proportion of the nitrogen seemed to be required from 
organic sources. 

580 . New Fertilizer Materials and their Uses. By J. J. Skinner. {N. 
Catolinu Sta. Agron. Injonn. Circ. 22, 1929. Abstr. from Exp. Sta. Ecc., lx., 
8,1929, p. 719.) The following fertilizers are described, and given brief individual 
discussion: ammonium nitrate, ammonium cldoride, ammonium phosphate, 
ammophos, diainmoph(>s. urea, urea phosphate, calcium nitrate, potassium 
ammonium phosphate, calurea, nitrophoska, potassium ammonium nitrate, 
leunaphos, and leunaphoska. The effect of concentrated fertilizers in the growing 
of cotton on North Carolina soils is discussed. After showing from the results 
of expei'iments that there is some danger of crop injuiy’^ in the use of very concen¬ 
trated mixtures, even when the fertilizer is a])plied ten days prior to planting, 
the author concludes that “ the practical compromise may well be the produt - 
tion of fertilizer mixtures not of extreme concentration, but still considerably 
more concentrated than the present average commercial fertilizer.** 

681 . NiTRoaBNOus Fertilizers. It is officially announced that an agreement 
htis been arrived at between the Chilian Finance Minister, Senor Pablo Ramirez, 
and Imperial Chemical Industries Limited, having for its purpose closer co- 
poration between Synthetic Nitrogen and Chilian Nitrate of Soda, on similar 
lines to the agreement concluded between the Chilian Finance Minister and the 
I. G. Farbenindustrie A. G., which agreement is being annoimced concurrently. 
An agreement has also been concluded between Imperial Chemical Industries 
Limited and the I. O. Farbenindustrie A. G., with regard to co-operation between 
those two Companies in the production, marketing, and propaganda of Syn-- 
tbetic Nitrogen produots. The agreements provide for a common i>olioy to be 
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pursued in the future regarding iH*opaganda and similar matters relating to 
fertilizers. A substantial basis for the stabilization of the nitrogen industry has 
thus been reached, and it should be noted that this stabilization is accompanied 
by a substantial reduction in the prices of nitrogenous fertilizers amounting to 
10s. per ton, which is a matter of great importance to the agricultural industry 
of the world. 

588 . Experimbitts with Nttrooenous Fertilizers at Shambat. (Abstr. 
from Rpt, of the Ooi't. Chemist, 1928. Wellcome Trop. Res. Laboratories, Khar¬ 
toum.) During the past season the only experiment tried with nitrogenous 
fertilizers was a comparison between ammonium sulphate and urea, which gave 
disappointing results. The experiments were carried out on Hosh 9 Feddan 2. 
TVo cwts. per acre were used of each fertilizer, but the amounts of nitrogen were, 
of course, quite different, being 40 Ib. from the ammonium sulphate and 93 
from the urea. The fertilizers were applied in two stages, half at the time of 
sowing on September 19 and half on Docemln'r 7, when the regular analyses 
showed the first marked drop in nitrate content, which was at the middle of 
December. The yields of sood-cotton were: 

Lh. per Acre. 

Control. 050 

Ammonium sulphate. 741 

Urea. 004 

583 . Nitrate or Soda Experiments, 1028. By W. B. Roeers. {Circ. 30, 
1929, S. CUrolina Agr. Exp. Sta.) Results of experiment k to dct€*rn)ine the 
most eflScient time and rate of application of nitrate of soda to cotton, corn, and 
oats, as conducted by the Agronomy Division of the South Carolina Expf'riment 
Station in 1928, are reported. 


The increases in pounds of seed-cotton per acre from applications of nitrate of 


soda were as follows: 


Lh. 

100 lb. nitrate of soda at planting 

.177 

100. 

„ planting ] 

. 1.57 

100 „ „ „ 

„ chopping 1 

100 „ 

„ planting 1 

. 1S3 

200 „ „ „ 

„ chopping j 

100 

„ planting \ 

. 63 

300 .. 

,, chopping J 


Where an application of 200 Ib. of nitrate of soda was imtde to cotton at 
different stages of growth, the highest yield was obtained from the application of 
one-fourth at planting and three-fourths at chopping. 


684 . The Quality and Yield of Cotton as Influenced by Fertiuzbrs and 
Soil Type. By .1. J. Skinner. {N. Carolina SUi. Agr. Inform. Circ. 21, 1929. 
Abstr. from Exp. Sta. Rec., lx., 8, 1929, p. 735.) Significant observations are 
reported from experiments in co-operation with the U.S. Dept of Agriculture, 
wherein the response of cotton in growth and in jdeld and quality of lint when 
receiving fertilizers containing varying proportions of phosphorus, nitrogen, and 
potassium was studied on important soil types in North Carolina. 

[Cf. Abstract 588 .] 

685 . Liming or Tropical Son.s. By R. R. FoUett-Smith. (Abstr. from Agr, 
Jour, of Brit. Guiana, ii., 2» 1929, p. 61.) Work in Trinidad has demonstrated 
that the lime status of soils which are subjected to intense leaching, and upon 
which no system of rotation is practised, is a question of paramount importance, 
and should receive ample consideration prior to the formation of a manurial 
campaign employing other mineral fertilizers. This article describes the bene* 
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fioial eSeots to be obtained by an adequate application of limestone to calcium* 
deficient soils. It also outlines the deleterious factors operating upon crop 
plants growing in acid soil environments. In the light of work recently carried 
out in Trinidad the use of pulverized limestone as a source of lime is advocated. 
A specification for pulverized limestone is described. The application and dura¬ 
tion of effect of dressings are discussed, and laboratory methods applicable to 
the study of the lime status of soils are suggested. 

580. The H-ion Concentration op KoYFri in Son.s. By R. R. Le Geyt Woi sley . 
{Tech, and Set. Serv. Bull. No. 83, Min. of Agr., Egypt, 1929.) 

1. All Egyptian soils, so far examined, are alkaline—that is, they have a pH 
above 7. 

2. Moat of the soils exlubit a buffer action on addition of acid or alkaline 
substances, and show a buffer space round about the pH value 7; this space varies 
slightly for different soils. 

3. Various acid substances have been tried for the reclamation of alkaline 
soils, and sulphuric acid was found to bo the most efficient. The reduction in pH 
when the soil is subsequently washed is never as great as w’hen the acid substance 
is merely added in vitro. 

4. Addition of neutral salts to a soil causes a reduction in pH, depending 
on the quantity and nature of the salt added. The reduction is probably due to 
base exchange. 

5. The leaching of a salty soil causes a rapid rise in both pH and impermea¬ 
bility, the percolated water containing relatively largo amounts of calcium salts^ 
In most cases a base exchange between the sodium chloride and the calcium 
carbemate in the soil occurs, with formation of sodium carbonate. 

6. The presence of much soluble matter in a soil depresses the pH and renders 
it useless as an indication of the fertility of the soil. A table has been prepared 
for the purpose of calculating back the pH of such a soil to zero salt content, 
and by means of it an approximate idea of the soil fertility can be ascertained. 

587. The Properties of Heavy Alkaline Soils Containing Different 
Exciianosable Base*^. By A. F. Joseph and H. B. Oakley. (J, of Agr . Sci ., 
xix., 1, 1929.) The nature of the replaceable base in a clay or soil exerts a 
profound effect on the physical properties. Clay-like properties are exhibited 
most strongly in the case of lithium, siKlium, and magnesium. 

The proportion of fine material in a soil (».<»., that which remains in suspension 
in a column 10 cm. high after fourteen days) cannot be correlated with other 
physical properties. Thus a soil of which over per cent, was dispersed to this 
extent was the least plastic of those examined. 

A comparison of sodium, potassium, and calcium clays and soil showed that 
potassium resembles sodium in its chemical relationships as indicated by base 
exchange, but is very different from it in such physical properties as plasticity 
and permeability. 

Using mixtures of one-half normal chlorides of two bases, calcium and po¬ 
tassium are absorbed in equivalent amount, while the sodium absorbed is only 
ono-sixth of the amount of either of the other two. 

588 . The Dispersion and Mechanical Analysis of Heavy Alkaline Soils. 
By A. F. Joseph and O. W. Snow. {J. of Agr. Sci., xix., 1, 1929.) The 
form of the dispersion curve obtained by single dispersion treatment below 
2fx varies greatly with different soils and with the same soil saturated with different 
bases. There is no connection between the proportion of very fine material 
{e.g., below 0*6 /li) and other important .soil properties. The proportion of the. 
very fine material determined in this way would not, therefore, afford any indica¬ 
tion of the “ colloid properties of the soil. If i ae proportion of fine material 
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were estimated by a decantation method the results might be substantially 
modified. 

Under the same conditions of dispersion sodium soil is better dispersed than 
ammonium. Sodium carbonate should therefore be the best medium for 
mechanical analysis. 

No case has been met with where the proportion of clay found is affected to an 
important degree by the use of hydrogen peroxide. 

With no soil tried was the number of decantations reduced by the use of 
acid pre-treatment; those examined gave the same clay content if sufficient 
puddlings with sodium carbonate were used with or without acid. 

No method has been found whereby certain soils can be dispersed in a single 
operation as is required in the pipette method. In some oases this is due to 
gypsum, but there are others in which the cause of the difficulty of dispersion is 
not yet known. 

In the cases cxaminetl sodium carbonate gives a higher result than ammonia 
when using the international pipette method. 

For Sudan soils decantation methods appear essential, hydrogen peroxide 
unnecessary, acid pre-treatmont not essential, and sodium carbonate hotter than 
ammonia. The authors are of opinion that the same holds good for many other 
soils. 

689. Cotton-Picking Mactttne. By H. Wade, London. (W. Morava, Chicago. 
E.P. 309,660 of February 3, 1928. Abstr. from Summ. of Curr. lAt.^ ix., 14, 
1929, £.21.) The machiii(‘ has rotating picking fingers from which the cotton is 
stripped by circular saws. It is removed from the saws by brushes, and is drawn 
up suction pipes into a fan, from which it is discharged by a pipe into a suitable 
receptacle. 

590. New Cotton Picker. (Abstr. from Int. Cot. Bull., vii., 28, 1929, p. 588.) 
The new machine uses a wiping principle, and no air suction. The model going 
on the market this year is of the size of a motor cycle, weighs around 300 lb., 
rolls on three wheels, and carries its own bag holding about 100 Ib. of seed-cotton. 
It will pass between rows as narrow as 30 inches wide—where the plant growth 
is not higher than 5 feet—as often dnring the pi(‘king season as is desired, without 
injury to the plants. The machine requires two operators, and the cost is $475. 

691. Influence op Cotton-Picking Methods on Ginning Practice. (Abstr. 
from Man. Quar. Coml., July 1, 1929, p. 49.) Points out that the progress of 
the snapping and sledding methods of cotton-picking has been the cause of 
many of the recent improvements in ginning machinery, which have taken the 
form of boll extractors and cleaning devices—^for example, sand extractors and 
hullers. 

692. Cotton Ginning. By R. W. Wobb. {V.S. Dpt. of Agr. Div. of Cof. 
Marketing Rpt., April, 1929. Abstr. from Humm. of Curr. Lit., ix., 14,1929, E. 21.) 
A preliminary report on problems and research methods in cotton ginning. 

698. CoTTON-GtNNiNO EXPERIMENTS. (Abstr. from Text. Bee,, xlvii., 664, 
1929, p. 42.) The Division of Cotton Marketing, U.S. Bureau of Agricultural 
Economics, in co-operatiim with the Texas Agricultural Exjieriraent Station, is 
making two important studies on cotton as the result of recently completed 
agreements. The first relates to the effects of the different methods of cleaning 
and extracting cotton at the gin on the physical properties of cotton fibres. The 
second relates to the effect of variations in the ginning process on the physical 
properties of Upland cotton. 

There is very little published data concerning ginning machinery, organization, 
and operation. Gins are operakd in various ways. Some are run with relatively 
slow saw speeds, others fast; some are run with tight, medium, and loose roll 
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settings; some axe run with saw teeth in perfect condition, others with dull tooth 
points. In some oases the seed-cotton to be ginned is too wet; by many it is 
claimed that cotton may be ginned too dry. The second study is the first of a 
series which it is hoped eventually to extend to cover all these points. 

S04. Ginning: Eftbot on CJotton Quality. By K. K. Hoyt. (Text. World, 
1929, 76. Abstr. from 8umm. of Curr. Lit., ix., 12, 1929, E. 18.) As an example 
of the efiects which ginning may have on cotton, two arrays from the same lot 
of seed cotton are shown, one with the fibres removed from the seed by hand 
and the other by commercial ginniner. The uniformity of the fibre lengths has 
been greatly disturbed by the gin, with the result that the percentage of short 
fibres has increased. The efioet is shown in graphs prepared from the machine- 
sorting of larger samples. Factors associated with the ginning opeiation are 
discussed, and a number of primary questions to which the answers are yet to be 
found are propounded. A programme of investigation designed to determine the 
efiects of different conditions is outlined. 

[Cf. Abstracts 626, 691, 662.] 

695. Cotton Plant: Ratooning in Morocco. By E. Mi6gc. (Int. Rev. Agr., 
19, 1928. Abstr. from J. of Text. Inst., xx., 6, 1929, A. 231.) Ratooning of the 
cotton plant should be done before vegetation recommences, with a different 
technique according to the countries considered. In Algeria ratooning is prac¬ 
tised for three years, and during variable periods in New California, the Sudan, 
and iSenegal. The disadvantages of the operation are the production of refuse 
and multiplication of pests. For the latter reason ratooning has been forbidden 
in Egypt and in certain of the States of America. However, owing to the early 
seasonal rii>ening induced by the method, the ratooned plantations of North 
Africa are not more liable to attack than annual plantations. The refuse may 
vary from 2 to 6 per cent, or more tespeeially in Haute-Volta), but this is solely 
due to faulty technique and to local conditions. The refuse is considerable if 
the soil is cold. The advantages are quicker npcnnig (four to six weeks), and 
the need of less water, tlie ratooiicd cotton plant requiring two irrigations less. 
The yields are increased, but generully the quality is not good. In this respect, 
however, Algeria and Morocco are exceptions. 

696. The Improved “ Regundo ” Cotton-Seed Defibrating Machine. (Abstr. 
from Int. Coit. Bull., vii., 28, 1929, p. 6.>8.) The output of this machine has been 
increased between four and five times by recent improvements, without, however 
any increase in the size or the cost. 

697. Cotton-Seed Pods; Dkfibrating. By P. >1. Minck. (Berlin, E.P, 
310, 847 of May 1, 1928. Abstr. from Bunm. of Cnrr. Lit., ix., 14,1929, E. 21.) 
Cotton-seed pods are treated to separate the husks from the fibres by passing 
them into a casing containing rotary beaters arranged in a downwardly con¬ 
verging helix. The casing is provided with a cooling jacket through which water 
or brine passes. Another cooling jacket surrounds the upper part of the casing. 
A fan, arranged above the beaters, draws tho freed fibres upwards from the casing. 

698. Removal op Cotton Stalks. By W. O. Wells. (Abstr. from Queens. Agr. 
J., xxxi., 6 , 1929, p. 421.) Describes a machine for tho removal of cotton stalks 
after harvesting operations. The machine is staled to be a modification of the 
ordinary maize slide-cutter, and can be constructed at small cost. 

PESTS AND DISEASES. 

699. The Internal Condition op the Host Plant in Relation to Insect 
Attack, with Special Reference to the Influence of Pyridine. By J, 
Davidson and H. Henson. (Ann, Appl. Biol., xvi., 8, 1929, p. 468.) 
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P&SUMIHABT ExPBBIMXinrS WITH DuSTING AHD SpEAYINO AOAIH8T IKSHOT 
^T8 OP Cotton. By I. Bishara. (BtiZZ. No. 77, Tech, and Sci. Serv. Min. of 

Egypt, 1928.) A reduction of 63 per cent, in pink bollworm and 66 per 
cent, in spiny bollworm infestation was obtained in small-scale experiments by 
dusting with sodium fluosilicate. The effect of the dust on the cotton plant 
itself was practically nil, and the plants were also free from aphis attack which 
usually follows dusting with arsenicals. Spraying experiments carried out with 
castor oil showed that this oil is decidedly repellent to pink bollworm and spiny 
bollworm. This treatment is rather costly, but there may be a margin of net 
profit. The oil is harmless to man and animals. Dusting experiments with 
calcium arsenate and Dusturan (a dilute form of Paris green) gave much lower 
reductions of infestation than sodium fluosilicate, and, in addition, the plants 
thus treated were badly attacked by cotton aphis. The Cotton J^af Worm 
{Prodmia liiura) also attacks clover, and dusting of this crop with sodium fluosili¬ 
cate prov^ very successful; it is hoped to try the effect of this dust on cotton 
infested with Prodenia litura next season. 

601. La Destruction des Inseotes Nuisibles par les Rayons “ Ultra¬ 
violets.” By G. Gourdon. {Prog. agr. mtic., xci., 9, 1929. Abstr. from Pev. 
App. Ent.f xvii., Ser. A, Pt, 6, 1929, p. 332.) Numerous observations and experi¬ 
ments have demonstrated the effectiveness of cathodic rays in destroying injurious 
insects, and ultra-violet rays liavo been found to attract both diurnal and iioctumul 
species. The rays appear to produce in the insects a sensation that is at first 
agreeable, but which soon becomes dangerous, if not fatal; in ceitain cases they 
are irnmediatcly blinded. A trap apparatus for use in vineyards, orchajds or 
fields is described, to which insects are attracted by moans of ultra-violet rays, 
and are either drawn by the suction of an electric fan into a metal basket or fall 
blinded outside the trap, where they become an easy prey to birds. 

602. Cotton Plant Insect Repellent: Application By W. Eggert. (Chem. 
Abstr,, 28,1208. Prom U.S. P. 1,698,539 of January 8,1929. Abstr. from Summ. 
o/ Curr. Lit., ix., 8, 1929, E. 1,5.) fkitton plants have supplied to their roots 
during the blossoming period a fermented solution prepared from cotton-plant 
leaves and blossoms, together with a saccharine compound such as sugar or 
molasses and an extract of sassafras leaves, for the purpose of repelling attacks 
of insects, etc. 

603. ZiELEN Paryska oraz Zastosowanie jbj w Walce ze Szkodnikami 
Roslin (Paris Green and its Application in the Control op Insect Pests), 
By K. Strawinski. (Pub. Sta. PI. Prot. Zgierz. Poland, 1929. Abstr. from 
Eev. App. Ent,, xvii., Ser. A, Pt. 7, 1929, p. 402.) The comiiosition and proper¬ 
ties of Paris green are discussed in detail. Instructions are given for its employ¬ 
ment in the preparation of liquid and dust insecticides, and the technique of 
spraying, dusting, and the use of poisoned baits is described. 

6M. Plant Protect roN by Aeroplane: I^oison Ci.ouds disseminated over 
Cotton Fields. (Abstr. from Man. Gwir., May 18, 1929.) A popular account 
of the spraying of dusts upon the boll-weevil-infcstod cotton fields by means of 
aeroplanes, pointing out that this method of insect control has come to stay. 

606. Biological Control. By J. G. Myers, Sc.D. (Abstr. from Trop. Agr., 
vi., 6 , 1929, p. 163.) Discusses the principles of biological control. 

606. The Biological Method of Controlling Insect Pests. By V. V. 
Nikorskii. (In Russian.) (Mop. Dtefo, viii., 1, 1929. Abstr. from J?er. .ipp! 
Ent.^ xvii,, Ser. A, Pt, 6, 1929, p. 289.) A general discussion on the importance 
and efficacy of the biological method of controlling insect pests, particularly by 
the introduction of their natural enemies, with detailed notes on its successful 
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applioation in various parts of the world. The history of the origin of this method 
is briefly reviewed, and the difficulties involved in its application are pointed out. 

607. On the Relative Value of Parasites and Predators in the Biological 
CJoNTROL OF Insect Pests. By W. R. Thompson. {BulL Ent. Res,, xix,, 4, 
1929. Abstr. from Rev. App. Ent., xvii., Rcr. A, 6, 1929, p. 348.) The author 
discusses the relative value of insect parasites and predators in the biological 
control of their insect hosts. An enumeration of the predacious and parasitic 
families shows the former to be much more varied in structure, habits, and dis¬ 
tribution than the latter. The general idea that predators are less reliable in 
biological control than parasites is duo chietiy to the belief that they are less specific 
in their choice of hosts. ''Fhe author be lieves this supposition to be incorrect, and, 
in point of fact, there seems to be relatively little difference in the specificity of 
polyphagous parasites and predators. Again, the author does not agree with 
the largely accepted theory that olipopLagous or polyphagous parasites are 
markedly inferior to monophagous species in the control of pests. The polyphag¬ 
ous species will always distribute its progeny among several hosts in proportions 
depending upon its individual preferences and the relative numbers of each species 
available; if one of the hosts begins to increase, that host will tend to receive 
a greater proportion of eggs or larvep, unless it is only slightly attractive. The 
parasites with high repnxluctive rates are not necessarily the most effective, for 
the method of oviposition is frequently extremely wasteful; there does not seem 
to be, in fact, any striking difference in the effective rate of reproduction of para¬ 
sites and predators. Moreover, each individual predator devours a largo number 
of insects during its life, whereas the parasite destroys one at the most. Mathe¬ 
matical calculations ar<* given showing the length of time necessary for the annihi¬ 
lation of a given host population by given populations of gregarious parasites, 
solitary parasite's, and predators. Other things being equal, a predator that 
devours 100 hosts during its life will reduce an outbreak 100 times as fast as a 
solitary parasite, and 1,000 times as fust as a gregarious parasite depositing ten 
eggs in each host attai‘kod, providetl that the reproductive raies of host and enemy 
are equal. The difficulty of detecting the work of pre<lators and estimating their 
importance, a.s (‘oinpared with that of parasites, is considerable, and equations 
are used to show the relatiuns necessary between the numbers and reproductive 
rate of a beneficial insect and those of its host if control is to be effected. The 
destruction of many hosts during the life of a predator will often compensate for 
a low rate of reproduction. 

Those theoretical conclusions concerning the value of predators are strongly 
supported by the results obtained in practical biological control work. The 
relative importance of the two tyjiea of controlling agencies in any given case can, 
however, only be decided by careful investigation in the field. 

608. Leaphopper and the Trap Light. By P. B. l^awson. {J. Kansas Ent. 
8oc., ii., 2. McPherson, Kansas, 1929. Abstr. from Rev. App. Ent., xvii., Ser. A, 
Pt. 7,1929, p. 367.) The observations described were made at Lawrence, Kansas, 
during 1928. A 2()0-watt Mazda bulb was suspended under a suitable shelter, 
which protected the whole trap. About 6 inches below the light a funnel 
nearly 2 feet wide that tapered to a tube 4 inches in diameter and about 18 inches 
long, which was divided into three sections; the lowest was 3 inches long and 
contained potassium cyanide in a perforated tin box; the one above, about 6 inches 
long, had near its lower end a wire screen of about nine meshes to the inch. On 
the top of the funnel was another screen of four meshes to the inch. Most of the 
insects that fell into the lowest section were leafhoppors, of which 126 species 
and varieties were taken, an average of over 1,000 a night being captur^ on 
seventy nights, A list of the species is given, with notes on the life-histories of 
some of them, based on data from the catches 
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609. CONTEOL OF THE COTTOH BOLL WbBVIL BY INSICT EviOfZBS. By E. P. 
Grossman. {Stimce, Ixix., 1787, 1929. Abstr. from JRev. App, ErU., xvii., 
Ser. A, Pt. 6, 1920, p. 368.) In tho United States, Anihonomus grandia. Boh., 
has about fif ty*five insect enemies, includmg parasites and predators, all of which 
are indigenous and were present in the cotton zone before the weevil, which was 
established in the entire zone by 1922, was introduced. They attack fifty-two 
other weevils, feeding on ninety-one other 8i>ecies of plants. Since 1923 there 
appears to be a lessening of damage to cotton caused by the boll weevil, though 
severe local infestations have occurred. In the author's opinion a more exten¬ 
sive study of its natural enemies will indicate that they are generally becoming 
more important in limiting the damage done. 

610. Florida Longevity Records of the Cotton Boll WsEvni. By E. F. 
Grossman. {Flor, Ent,^ xii., 4, 1928. Abstr. from Rev. App. EtU., xvii., Ser. A, 
Pt. 6, 1929, p. 278.) Of 6,000 adults of AnthoiLomus grandis, Boh. (cotton boll 
weevil) placed without food in a hibernation cage in November, 1927, the emerg¬ 
ence of which was observed from March 1 until August 9, 1928, 11*24 per cent., 
or 662 weevils emerged, the last on July 16. after having spent 257 days without 
food in the hibernation cage. In order to determine the number of days that 
weevils could live after hibernating, all those emerging after June 14 were pro¬ 
vided with fresh cotton squares and placed individually in lantern globes kept 
in an insectary under approximately normal conditions. Ixingevity records 
show that one of these weevils lived 143 days after emergence from hibernation, 
and another liv«i a total of 372 days (238 in hibernation and 134 afterwards). 

611. Pink Bollworm in the Plnjab. {Rpt. of the Operations of the Dpt. of 
Agr., Punjab, 1928, Pt. 1, p. 29.) An experiment to control pink bollworm 
larvse infesting cotton seed, by means of superheating and fumigation with CS 2 , 
was tried, and it w*as found that in the case of infested seed heated to a tempera¬ 
ture of 66° C. for 1^ hours the larvae were killed in all cases. In the fumigation 
experiment a dose of 1 ounce of GS 2 for 12 cubic feet space also gave 100 per 
cent, mortality results. In experiments with reduced doses the insect did not 
actually die but appeared unconscious for a time, and then revived again. 

612. Save coming Cotton Crop from Bollworm Attack. By L. Umrao 
Bahadur. (Abstr. from Seasonal Notes, Punjab Agr. Dept.t vi., 1, 1929, p. 4.) 
As many as 200 to 260 eggs of the Spotted Bollworm {Kapas kisundi) wore found 
in one day on a single hollyhock plant in Lyallpur. The bollworms feed on holly¬ 
hock plants till they are full grown, and then as moths fly to the cotton fields. 
The White Fly of cotton also breeds on hollyhock. The author suggests the early 
destruction of these plants in order to starve out tho bollworms, and prevent them 
becoming a menace to tho oncoming cotton crop. 

618. Pink Bollworm in Texas. (Abstr. from J. of Econ. Ent., xxii., 8, 1929. 
p. 626.) In February last the Texas legislature amended the pink bollworm law, 
“ providing compensation for all losses meurred or expenses sustained by all 
persons, firms, or corporations required to comply with tho provisions of ’ the 
pink bollworm law of 1921, and “ providing for State ownership or lease of 
fumigation and sterilization plants.” 

614. La “ Lagarta Rosada ” del Aloodonfro (Pectinophora goasypieUa, 
Saund.), Una Plaga que no Queremos Tener en Ttjouman. By H. E. Box. 
{Rev. ind. a>gric. Tucuman, xix., 8-4, 1928. Abstr. from Rev. App. Ent.f xvii., 
Ser. A, Pt. 6, 1929, p. 309.) A popular review of the distribution and import¬ 
ance of Platyedra {Pectinophora) gossypieUa, Saund., throughout the world, 
includmg notes on its control by the fumigation of cotton seed. The pest has 
not been recorded from Tucuman, though it occurs in other parts of Argentixia. 
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816. Plaitt Bxsiasbb Am) Pests in Bobibay. (Abstr. from the Ann. BpU of 
Dpt, of Agr,f Bombay, 1927’28. recently received.) The problem of cotton vrilt 
is the subject of a special research scheme at Dharwax f^anced by the Indian 
Central Cotton Committee. It has been found that there is a definite range 
of soil temperature below and above which the associated Fusarium fungus 
perishes. At Dharwar Farm two strains of wilt-resistant cotton are in process of 
development. 

The problem of the spotted bollworm is also the subject of a special research 
scheme financed by the Indian Central Cotton Committee. It is stated that 
the caterpillar of this pest passes down into the soil to pupate, and it cannot 
do this if the soil is effectively mulched. The feasibility of controlling the pest 
through this discovery is under investigation. 

616. Notas Sobbb el “ Abrbbiatado ” en Piura. (Notes on Dyaderevs 
ruficoUia in Piura.) By J. B. Poppe. {La Vida agric.^ vi., 61, 1929. Abst. 
from Bev, App. Ent., xvii., Ser. A, Pt. 6,1929, p. 319.) In the Piuia Valley, Peru, 
cotton plants infested by the cotton stainer {Dysdercua rufiLollia, L.) produced 
33 per cent, of stained cotton. In plants protected by covers only 5 per cent, 
of the cotton was stained. The bugs seem to breed in greater numbers from 
September to November than from June to August; a high degree of humidity 
is unfavourable to reproduction. Hand-collection gave fair results from May to 
July. Dates for sowing cotton in various localities so that the crop may be har¬ 
vested when the bugs are at their minimum are indicated. All cotton plants 
should be destroyed immediately after the harvest. 

617. Cotton Flea HorrKR {Paallva seriatua^ Rent.) Studies of 1927 and 1928. 
By C. 0. Eddy. {Bull. No. 2/51, 1928, S. Carolina Agr. Exp. Sta.) Life-history 
studies are reported. There are two phases to the cotton loafhopper problem in 
8outh Carolina—t.e., first, injury to seedling cotton, and second, injury to the 
squares. Cage experimentH with seedlings show that both nymphs and adults 
injure terminal buds and cause abnormal and retarded growth. Clean culture 
and the destruction of alternate host plants are recommended as useful control 
measures. Sulphur dust is the most effective insecticide. 

618. The Biology of Thysanofteba with Reference to the Cotton Plant. 
By E. I. MacGill. {Annala of App. Biol.^ xvi.. May 2, 1929, p. 288.) Results 
of experiments with Webber cotton on the effect of water supply on the infesta¬ 
tion of a plant by thrips suggested that the suiface caking of the soil has an impor¬ 
tant infiuence on the degree of infestation. This was greater in pots where the 
soil surface was tilled. 

619. Woolly-Mite {Eriophyea goaaypii) on Cotton. By B. J. Thakar and 
M. H. Desai. (Abstr. from the Agr. J. of India, xxiv., 8, 1929, p. 175.) Woolly- 
mite is a serious and widespread pest of cotton. It is reported from Bombay 
and from various other provinces of India, and is very virulent in the Surat and 
Broach Districts of Gujurat. Plants completely affected by this pest give 30 per 
cent, below the normal yield of seed-cotton. Various control measures that 
have been tried are discussed in detail, but none of them have proved effective. 
Application of sulphur, which is generally considered the best remedy against 
mites, damaged the cotton by causing shedding of the leaves, buds, and young 
bolls. Polysulphide is not toxic to the cotton plant, but has no effect in killing 
woolly-mites. 

620. Egypt: Cotton Pests. (Abstr. from Int. Cot. Bull., vii., 28, 1929, p. 641.) 
A report from the Ministry of Agriculture in May is to the effect that cutworm 
attack in the provinces of liower Egypt and in Minia Province is more widely 
spread than last year. Cotton-worm eggs were noticed in Daqahlia Province 
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and in other provineefi of Lower Egypt, but were immediately collected. Attacks 
of aphis were confined to a few areas in the provinces of Gharbia and Kaliubia. 

681, Studixs of Insect Pests at the South Carolina Station. (S. Car6l%na 
8ta. Upt, 1928. Abstr. from Exp. Sta. Bee., 60, 8. 1929, p. 764.) A new cotton 
pest reported in the State for the first time is a cotton beetle (Luperodes van- 
comis, Leo.), previously recorded from Georgia and North Carolina, but now 
found in McCormick County, where it damaged the blooms and squares. 

Studies were made of a yellow thrips found to have been common on cotton 
during the period when seedling injury occurred, and reference is mode to a 
second species much less commonly mot with. The yellow thrips was found to 
develop in from fourteen to twenty-two days, the incubatiem peiiod havmg 
averaged from five to six days, and the development of the immature form from 
seven to eight days. Control is obtained by the use of nicotine sprays and nico¬ 
tine oil emulsion. 

622. Un Nouvbl Ennemi du Cotonnieb {Col. curcvJionidop). By A. Hustache. 
{Bull. Soc. Ent. Fr., No. 4, Paris, 1929. Abstr. Bev. App. EnU, xvii., Ser. A, 
Pt. 7, 1929, p. 411.) Amorphoidea rufa, sp.n., is described from Cambodia on 
cotton, to which it is injurious; it has also been taken in Tonkin. 

628. New Curoulionidj! (Col.) from Cultivated Plants. By G. A. K. 
Marshall. {Bull. Ent. Bes., xix, 4,1929. Abstr. from Reo. App. Ent., xvii., Ser. A, 
Pt. 6, 1929, p, 349.) Among the new weevils described are Tanymecua arushanua 
and Syatatea hahenatua on cotton foliage in Tanganyika. 

[See also Abstracts 476, 493, 494, 516.] 

624. Some Experiments with Calcmtm Cyanide as a Control fob Plant 
Parasitic Nematodes. By W. E. H. Hodson and G. W. Gibson. {Ann. App. 
Biol, XV., 4, 1928, p. 62.S.) 

625. Two New Soelionid Parasites op Locuata migratoria, L, from Russia. 
By A. A, Ogloblin. {Bull Ent. Rea., 17, 1927. Abstr. from Exp. Sta. Bee., 
60, 7, 1929, p. 656.) A description of two new species of Scelio reared from eggs 
of L. migratoria, one m Poltava Province and the other in Turkestan. 

626. Results op a Survey of the Acbidid.® in Northern Persia in 1927 
AND 1928. By L. Moritz. (In Russian.) (Ashkhabad, Narkom/. Turkm. S.S.R. 
Stazra, 1928. Abstr. from Bev. Ajrp. Ent., xvii., Ser. A, Pt. 6, 1929, p. 261.) 
Demonstrates the possibility of controlling the locusts Schistocerca gregatia, 
Forsk., and CaUiptamua italicua, L., by poisoned baits, which gave good results, 
the northern part of Persia being cleared of locusts, though the south remamed 
heavily infected, 

627. The Acridid.® op the Lower Volga Region. By S. A. Predtechenskii. 
(In Russian, with summary in English.) {Comment. Inai. aatrachan. Defena. 
Plant., ii., 1, 1928. Abstr. from Bev. App. Ent., vol. xvii., Ser. A, Pt. 5, 1929, 
p. 261.) A very detailed account, with a list of species, and data on their 
distribution, ecology, phenology, etc. The species of economic importance 
dealt with arc Locuata migratoria, L., and CaUiptamua italicua, L. A list of 
natural enemies of Acridida? is also included. 

628. Angular Leaf-Spot Disease. (41sf Ann. Rpl <Ja. Agr. Exp. Sta., 1928. 
Abstr. from Rev. App. Mycol, viii., 7,1929, p. 426.) Excellent control of angular 
leaf spot of cotton {Bacterium malvacearum) was secured by treating the seed with 
20 per cent, mercuric chloride dust (4 oz. per bushel), mercuric resinate dust 
(saturated), and Du Pont dust No. 12 (4 oz. per bushel), without delinting, aa 
well as by thirty minutes’ immersion in mercuric chloride after delinting with 
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sulphurio acid. The last-named treatment, however, caused a considerable 
reduction of yield. None of these treatments proved effectiv^e in the control of 
cotton-root rot {Fusarium monilifonne), the seedlings in the test plots showing 
nearly 100 per cent, infection due to the presence of the organism in the soil. 

629. Aspbeoillus Niger: Characterization, By K. Bemhauor. {Biochem.Z.t 
1929, 205. Abstr. from J. of Text. Inst., xx., 6, li529, A. 339.) Investigations of 
the growth of various storks of AspergiUus niger on acid substrates are described. 
There seems to bo a connection between the acid-producing power and the acid- 
resisting power of the fungus. The results of experiments show that by suitable 
selection and culture on media containing hydrochloric acid, a stock having a 
considerably higher acid-producing power than the average can be obtained. 

680. CoTTON-Wn.T Stuoies. II. Preiaminary Studies of Wilt Besistancb 

AND OF THE EpFECT OF CERTAIN SoiL FACTORS ON THE DEVELOPMENT OF COTTON 

Wilt. By C. H. Young et al. {Bull. No. 234, Univ. of Ark. Coll, of Agr., 
1929.) The results of the tests at the Cotton Branch Experiment Station in 
Lee County in 1927, as well as the preliminary work at Galloway in 1926, demon¬ 
strate clearly the high degret* of wilt resistance possessed by the so-calltHi wilt- 
resistant varieties of cotton even w hen root -knot is a complicating factor. Certain 
of the new wilt-rosistant varieties of cotton appear well adapted to Arkansas 
conditions, but others should be discarded because of ceitain undesirable features. 

Organic fertilizers applied in the form of green manure did not function in 
reducing cotton wilt in controlled pot experiments in the greenhouse. Data to 
hand show that nitrite production in green manured soils may be greater than in 
soils fertilized w ith an inoiganie nitrate fertilizer, (ven when the soil in both cases 
was inoculated with F. va'^infectum. Ammonia and nitrate determinations of 
soil fertilized with organic and inorganic nitrogen show' no correlation with per¬ 
centages of wilt secured. The strain of the cotton-wilt fungus used did not function 
as a reducing organism w hen grown in a solution using inorganic salts as a source of 
nitrogen. 

631. Verticilliitm Wilt of Cotton. By 0. I). Sherbakoff. {Phyto 2 >aih., 
xix., 1, 1929. Abstr. from Itev. Api>. Mycol., viii., 6, 1929, p. 378.) The main 
held symptoms distinguishing the VciticilHum wilt from that caused by Fusarium 
vasinfcctum arc complete shedding of the loaves, noticeable shedding of young 
bolls before the withering of the lips and branche's, and an absence of any dis¬ 
coloration of the cambium, wliile new branches frcqucmtly develop at the base 
of the plant. The discoloration of the fibro-vascuiar bundles is common to both 
forms of wilt. 


QENEItAL BOTANY, BBEEDINO, ETC. 

682. iStitdiks in Inheritance in Cotton. The Improvement of Dhabw^ar 
American Cotton by Hybridization. By R. K. KulkamiandT. R. Khadilkcr. 
{Bull. No. 189, Agr. Res. Inst. Pusa, 1929.) Deals with the subject under the 
following heads* (i) The history of the introduction of American cotton into 
India; (ii.) improvement of Dharwar-American cotton by selection; (iii.) attempts 
to produce improved cottons for the Dharwar-American tract by hybridization; 
(iv.) parents of the cross; (v.) the method of selflng and making the cross; (vi.) the 
characters of the hybrid plants: hairiness of the plants, colour of the spot on the 
pulvinus, number of teeth in the bracts, colour of the flower petals, presence of 
petal spot or “ eye,” length of the flower petal, colour of bolls, surface and glandu- 
lation of bolls, number of loculi in the bolls, length of staple of lint, ginning 
percentage and lint index, amount of fuzz on the seed, colour of the seed fuzz; 
(vii.) correlation studies: correlation between length of stigma and staple,correla¬ 
tion between ginning percentage and staple of lint. 
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There are two appendioee^ giving (1) correlation tables between the length ol 
stigma and that of fibre; and (2) oorrdation tables between ginning pmentage 
and length of staple. 

688. The Chromosome Nttb^bers op Indian Cottons. By I. Banerji. (Ann. 
of Bot,, xliii., 1929, p. 603.) Detailed examination shows that all the American 
(including Egyptian) cottons have 26 chromosomes, and all the Indian 13. Of 
the former, four American cottons acclimatized in India were examined, and of 
the latter the following: Herbacevm cottons: Hagari 26, Kumpta, Mysore local 
naked-seeded, Dharwar 1, Broach 6, Goghari, Wagad, 1027 A.L.F., I. A. Cylin¬ 
drical boll, I.A. Long Boll; Neglectum cottons: A number of varieties, as well as 
W.N. 27, Wagale (yellow flowered), Wagale C. 19; Indicum cottons: Nandayal 
14, Bani, Mungari 274, and var. MolUsoni; also Q. chtuaifolivm Gammie, Q, cerwuum 
Tod, 0. arboreum, Watt. 

[Of. Abstracts 498, 600, 518, 516,520, 522.] 

684. The Branohino of Egyptian Cotton Plants. By J. Templeton, D.Sc. 
{Tech, and Sci. Serv. BvlI. No. 87, Bot. Section, Min. of Agr., Egypt, 1929.) 
The main stem of an average cotton plant of any Egyptian variety may be 
divided, from below upwards, into four more or less well-defined zones: (1) Where 
no branches of any kind are found; (2) where only monopodia are found; (3) where 
only sympodia occur; (4) where two sympodia or one sympodium and a single 
flower occur at each node. 

The branching habit of the plant is of the greatest importance from the 
economic point of view. For example, the lower down on the stem the first 
sympodium occurs, other things being equal, the higher will be the yield. In 
addition to this, the lower down the first sympodium occurs the lower will be 
found nodes at which two sympodia or a sympodium and a single flower develop, 
which again means additional yield. 

Among Egyptian varieties the great bulk of the yield is obtained from sym- 
podial branches on the main stem. This is because the monopodia usually 
develop so high up on the stem that bolls produced on their 85 mpodia develop 
so late in the season that they are nearly all destroyed by pink boll worms. For 
this reason plant breeders have, up to the present, always discarded all mono- 
podial types as being unproductive, and have aimed at a plant which would be 
devoid of monopodia and would give sympodia at every node. Without any 
doubt such a plant would give a very high yield, but it is extremely unlikely 
that such a plant will ever be found, for all plants must first of all have a vegeta¬ 
tive period before flower production begins. 

Monop<.)dia, or vegetative branches, in themselves are not a disadvantage. 
Wbat really matters is their position on the main stem. If they are high up, 
as has been showm, they are conducive to a low yield. If low' down, however, 
and the lower the better, the period between the development of their sympodia 
and those of the main stem will be shorter and consequently a yield would be got 
from them. In the extreme case, a plant which produces monopodia only in the 
axils of its cotyledons, or no higher on the main stem than the first leaf axil would, 
in the author’s opinion, be very nearly the ideal cotton plant from the point of 
view of yield, for those branches would develop their sympodia and flowers almost 
pari passu with the main stem. Such a plant would have another great advantage 
under Egyptian conditions. Its flowering curve would rise more rapidly and 
reach a higher maximum than is usual with present varieties. It would also fall 
ofi rapidly, and consequently, even though it might start flowering a little later 
than existing varieties, its crop would probably “ arrive ” earlier. Incidentally, 
also, its flowering period would bo shorter, and it would therefore sufier lees from 
pink bollworm. 
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author Is of opinion that if plant breeders aixned at a type such as that 
dasoribed above, they would be more likely to attain their end—t.e., a type giving 
the maximuin possible yield—^than if they continue to discard all monopodial 
types. 

686 . Abscission in Gbnbral, and with Special Reference to the Cxjrtail- 
JtENT OF Fruitaoe IN GossYPiXTM. By F. E. Lloyd. {Mem. HorU Soc. New 
York, 8, 1927. Abstr. from Exp. Sta. Bee., lx., 9, 1929, p. 809.) Abscission, 
here defined as a mode of activity of living cells whereby they separate from the 
tissues in which they occur, is chiefly of two types. In the first, separation of 
cells in place occurs by chemical alteration of the middle lamella and adjacent 
secondary walls. In the second, separation of the cells is produced by renewed 
meristematic activity and following chemical changes m Ihe walls of the same 
kind. At the completion of separation the loosened cells arc normally alive and 
capable of high turgidity. Abscission may or may not be accompanied by 
lignifications. There is no immediate or necessary connection between these 
processes, although there is a sort of harmony of relation. 

Abscission in Gosaypium is of the second type above noted. The various 
conditions known or supposed to lead to abscission of the buds, flowers, and fruit 
in the field as set forth include the destruction of pollen by rain, failure of anthers 
to open during low temperatures, injury, water stress, and mechanical strains due 
to disharmony of growth between pedicel and stem. Water stress may be pro¬ 
cured both directly and by the lack of photosynthates due to insufficient light. 
}t is argued that the moclianical strains sot up can have no direct effect on ab¬ 
scission, which is said to proceed in the same fashion, whether or not such strams 
are present. 

686 . Plant 4Nd Soil Relations At and Below the Wilting Percentage. 
By O. C. Magistad and J. F. Breazcale. {Tech. Bull. No. 25, Univ. of Ariz. 
Coll, of Agr., 1929.1 This paper is partly a theoretical discussion and partly 
supported by expeiimont. The whole subject of water movement in the soil, 
the relation of plant growth to soil moisture, the relation of soil moisture to 
wilting, affords almost imlimitcd opportunity for important research work. We 
do not know by actual proof that plants are able to remove ions from the soil 
after the movement of water has ceased, but there seems good reason to suppose 
that if a contact of moisture film is continuous from plant to soil, and there is no 
proof that there is no such contact, ions might pass along this film from soil to 
plant. The gradual lowering of soil moisture below the wilting coefficient when 
other portions of the root system arc supplied \^^th avaiiablo water, would indicate 
that below the wilting-point the water itself could be removed slowly. 

In this paper the authors have discussed the forces at work and indicated the 
physical reasons for the relatively definite and uniform wilting point for all plants. 
They have brought also a now poipt of view in maintaining that the plant may 
even at the wilting point continue to draw on the nutrient material in the soil. 
If this is true—and every effort should bo made to demonstrate it by experimental 
methods—^the surface or plough layer of soil is much more important in dry-land 
agriculture than previously supposed. In many cases the diy-land crop draws 
water from this cultivated zone for only a few days after germination, and relies 
entirely on the deeper soil for its continued growth. The surface soil at or gener¬ 
ally much below the wilting coefficient, if it gives up any of its nutrients, must do so 
with no movement of moisture or very little movement, and along films of water 
which are held very firmly to plant tissue and soil particles. It has been generally 
assumed that soil at this degree of dryness contributed no nutrient salts to the 
plant, since diffusion is at best a slow process, and when the film of water is 
reduced to a thickness of one hundred molecules movement has been assumed 
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to be negligible. The rapidity with which water is taken np by drought-enduring 
or drought-resistant plants would be more easily e 3 q)lained if these plants con¬ 
tinually maintained an equilibrium with the soil about their roots. This bulletin is 
suggestive of important lines, which, if properly investigated, will further elucidate 
the complicated and imperfectly understood phenomenon of the balance between 
the water available and the water demand of desert and crop plants.— L.Stamt*. 

687. GnsTKiNO Percentage and Lint Index or Cotton in Keiation to the 
Number of Cotton Fibres per Seed--the Effect of Environment on 
Ginning Pebcentagb and the Determination of Unit Fibre-Weight. 
By A. J. Turner. {Tech, Bull., Scries B., No. 4, 1929.) The amount of lint 
borne on a single cotton seed is a matter of considerable economic importance. 
It is commonly represented by the ginning percentage— i.e., the weight of lint 
expressed as a percentage of the weight of the seed-cotton from which the lint 
is obtained; a more modem method is by reference to the lint index— i.e,, the 
weight of cotton home by 100 seeds; the relative merits of these two expressions 
are briefly discussed. The remainder of the paper is chiefly concerned with an 
examination of the relation of these two expressions to the number of fibrea per 
seed, and the methods for determining this. It is pointed out that variation in 
lint-weight and seed-weight may be brought about by many diflerent causes— 
viz., differences in the age and situation of seeds and bolls, and in the variety 
and conditions of growth of plants. The work of Leake, Balls, and Buid is then 
critically reviewed; the scopes of their investigations were different, and from 
the symbolical expressions for their several conclusions it is shown that the claim 
that their results are mutually confirmatory cannot be sust ained. 11 is concluded 
that the lint index cannot be measured only by the number of fibres per seed, 
and that from the number of variables appealing in the equation for ginning 
percentage, no direct proportionality ought to be expected betwTeii the ginning 
percentage and the number of fibres per seed, or any other single property, 
whether volume of seed or unit fibre-weight. These conclusions are confirmed 
by an examination of the available data, including many new results obtained 
at the Technological laboratory for various Indian cottons. 

The conclusions of Balls that outturn fluctuations arc due to diffcremes in 
the environmental conditions on the day of flowering, and that the numlier of 
epidermal cells which sprout into hairs is determined by such diffeienees, aie 
examined at some length, and showTi to be of doubtful tenabihty; it appears more 
probaNe that lint hairs continue to be differentiated after the day of flowering; 
and from Balls’ experimental results it appears that the weight of lint per unit 
area of seed-surface is practically constant for different sizes of seed, and that 
this almost completely accounts for the fact that smaller seeds have a higher 
ginning percentage. Whereas Balls’ view necessitates that the smaller seeds 
should each have a greater total number of fibres, it is shown that if we take 
the product of fibre-strength and fibre-length as a measure of unit fibre-w^eight, 
higher ginning percentage is more generally associated with a smaller number of 
fibres per seed. However, neillier the total number of fibres per seed nor the 
number of fibres per unit area of seed-surface is directly proportional to the seed- 
weight or to the ginning percentage, so that these results do not enable us to 
decide whether or not the differentiation of all the lint cells takes place on the day of 
flowering, or what may be the influence of the environment on this differentiation. 

It is pointed out that it is advantageous to study the ginning percentage of 
individual seeds, and a number of such results are given for the Bengal cotton, 
Aligarh A. 10, and for Punjab-American 4F. These cottons also display the 
property of association of high ginning percentage with low seed-weight; the 
weight of lint per unit seed-surface is practically the same on the average for the 
Bmall, medium, and large 4F seeds, but fluctuates considerably for individual 
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boUs of A. 19. From actual determiuationB of fibre-weight in each ease, it is 
again concluded that neither the total number of fibres per seed nor the number 
per unit area of seed-surface is directly proportional either to the seed-weight 
or to the ginning percentage. 

In order to determine the number of fibres per seed it is necessary to ascertain 
the weight of the single fibre, and the various methods of doing this are discussed. 
It has been claimed that for a given variety of cotton the fibre-weight per unit 
length is independent of the fibre-length. From an examination of the various 
possibilities in the development of lint on the seed, it is concluded that, if we take 
into consideration both the hereditary and environmental factors operating 
during the growth of the lint, the fibre-weight per unit length may differ for 
different lengths of fibre, and that in general a tendency may exist for the shorter 
fibres to have a rather greater fibre-weight per unit length. Results are given 
for certain Indian cottons which show not only that some varitties do display a 
greater fibre-weight per unit lengih for their short fibres, but also that in some 
oases the fibre-weight of individual fibres decreases very considerably from the 
middle of the fibre to the apex. Thef-e results hold good even for the fibres on an 
individual seed. The paper concludes with a description of a method for deter¬ 
mining the average number of s of each group-length per seed, and summarizes 
the results so far published for the number of fibres per seed of different varieties 
of cotton. 

688. The Steuctube op the Seed Coat in Gossypittm, and its Relation to 
THE Growth and Nutrition op the Lint Hairs. By N. W. Barritt. {Ann. of 
/>o^, xliii., 1929, p. 483.) The structure of the seed coat is described and criticism 
is made of the account given by Balls of the development of the palisade layer. 
No development of the base of the hair cells occurs after differentiation, whilst 
the neighbouring epidermal colls develop enormously and subject the former to 
considerable lateral pressure which, together with the thickening of the wall, closes 
the lumen at the base of the hairs at an early stage. 

In contradiction of Balls* it is maintained that the differentiation of the epi¬ 
dermal cells is not influenced by nutrition, and that the rise in the G. 0. T. in the 
autumn can only bo explained by a lack of correlation between the growth of the 
seed and the lint. This is related to the limiting effort of the palisade tissue. 

The occurrence of well-developed stomata on the seed coat has not previously 
been recorded, and it is suggested that the nutrient liquid surrounding the 
developing lint hairs is secreted by the mcsopbyll tissue through the stomata into 
the boll cavity. 

The occurrence of branched hairs is explained as a response to physiological 
requirement and not to local pressure as suggested by Denham. 

The early closing of the lumen at the base of the hair, the continued increase in 
secondary thickening with extcndtHl maturation period of the boll, and the secre¬ 
tion of nutrient solution through the stomata all point to the nutrition of the Hut 
hairs through the wall of the hair and not through the base as previously supposed. 

The effect of climatic conditions on the functioning of the stomata is discussed 
in relation to cotton growing and selection. 

CHEMI8TEY, PHYSICS, ETC., IN THEIR APPLICATION TO 
COTTON PROBLEMS, 

639. Fibre Diameter. Measuring Device. By J. Ewlos (Leeds). B.P. 
308,080 of March 15, 1928. Abstr. from Summ. of Ctirr, Lit., ix., 11,1929, L. 14.) 
The mean diameter of fibre in a wisp of fibres is measured by utilizing the diffrac¬ 
tion of Hght rays. 

♦ Balls, “ Development and Properties of Raw Cotton,” pp. iOO-10,3. 

VI, 4 26 
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640. This Iktlitsncii of SufeSTirnniD Catioks ok the Profbbties of Soil 
Colloids. By M. S. Anderson. (Abstr. from J, of A^r, Bes., vol. xxxviii.. 
No. 10, 1929. p. 666.) This paper deals with changes in properties that different 
soil colloids may undergo when the exchangeable bases are substituted by different 
cations. The data considered include determinations of the heat of wetting, 
adsorption of water vapour, sweUing, moisture equivalent, cataphoresis, and pH 
of seven widely different colloidal materials when saturated with Ca, Mg, K, 
Na, H, and the cation of methylene blue. 

641. Some Properties of the Cell-Wall of Cotton Hairs. By N. W. Barritt. 
(Ann. Appl. xvi., 3, 1929, p. 438.) From the summary we quote: “The 
cell wall of the living cotton-hair is under tension, and its diameter is unaffected 
by osmotic pressure or the death of the cell. Increase of diameter of the un- 
oollapsed hair by swelling in caustic soda varies inversely as the diameter of the 
hair in the case of fine cottons, and does not occur with coarse cottons. The 
diameter of the uncollapsed cotton hair varies inversely as the intrinsic strength 
of the collapsed hair.” 

642. The Ejfect of Using Either One Head or Two Heads of Drawing 
Instead of Three Heads of Drawing in the Spinning Preparation for 
Spinning Tests. By A. J. Turner. (Tech. Bull. Ser. A., No. 11, 1929.) From 
the various test results it is clear that whelher the card sliver is subjected to one, 
two, or three heads of drawing, makes little difference to the number of yam- 
breakages sustained in the rinir frame, or to the various yam properties—viz., 
evenness, neppinoss, strcnjrth, and extension. 

643. Further Tests on the EvrErT of Tempfratfue and Humidity of Cotton 
Spinning. By A. J. Turner. (Torh. Bull. Ser. A.. No. 10, 1029.) The results 
obtained in the present tests confirm and extend those obtained in the previous 
tests. [Cf. Abstract 3, vol. v., in this Review ] By reducing the relative 
humidity to below 30 per cent, a stage is reached when drawing cannot be carried 
out satisfactorily; moreover, j^am breakages on the ring frame become more 
numerous at this low humidity, the effect being especially jironounced in the 
higher counts which also have lower strength when spun under very dry con¬ 
ditions. It is accordingly concluded that although for Indian cottons spun 
into counts not }»igher than 40s, it is sufficient to keep the relative humidity 
rather above 30 per cent., yet, if higher counts w'ere to be spun, bad spinning 
troubles would bo still more in evidence, and it would be desirable to work at a 
highc'^ relative humidity, say at least 40 per rent., or even higher for very fine 
counts. The yarns spun under the various conditions of temperature and 
humidity, while very similar in evenness and neppiness, yet differ wddely in their 
appearance, for the yarns spun under the hot-dry conditions are very oozy 
indeed, full of snarls, and exceedingly crimpy; the yams spun under medii m-dry 
conditions suffer from the same defects to a lesser extent, whereas the yams spun 
under normal and monsoon conditions are free from them. However, all those 
differences between the vams almost entirely disappear when the yams are con¬ 
ditioned by immersion in water. 

644. A Two-Phase Theorv of the Absorption of Water Vapour by CJotton 
Cellulose. By F. T. Peirce. {J. of Text. Inst., xx., 8, 1929, T. 133.) 

645. The Mechanism of the Adsorption of Water by Cotton. By A. R. 
Urqubart. (J. of Text. Inst., xx., 6,1929, T. 126.) 

646. Cotton Hair and Plant FrBBPS; Swelling in Cupbammonium. By 
H. Miiller. (Faserforschung, 1929, 7. Abstr. in Summ, of Curr. Lit., ix., 8, 
1929, C. 23.) 

647. The Reflection of Light from Certain Surfaces, and its Application 
TO the Lustre of Textile Materials. By O. A. R. Foster. (J, of Text, 
Inst., XX., 6, 1929, T. 76.) 
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648. Tim Micjeoscopical Invebtioation of Textile Fibres awd Fabhtos. 
By L. O. Lawrie. (Abstr. from J, of Text, Inst., xx., 5, 1929, p. 99.) A valuable 
summary of information on the uses to which the microscope can be put in the 
textile industry, with numerous plates. 

649. The Rotttno of Textiles by Mioro-Oboanisms. By G. O. Searle. (J. 
of Text Inst., xx., 7,1929, T. 162.) 

650. CoTTOB Mills: Hitmidification and Ventilation. {Text. Rtc,, 46, 1928. 
Abstr. from J. of Text. Inst., xx., 5,1929, A. 280.) A report of a lecture by R. Sut- 
cliflPe, giving the temperatures and humidities recommended for the various 
workrooms of a cotton mill. 

651. Cotton Waste and its Utilization. {Text. Exporter, iii., 87, 1929, p. 31 
and subsequent number.) Some practical notes on the subject. 

CO-OPEBATION. 

658. Co-Operative Ginneries. By J. S. Guleri. (Abstr. from Seasonal Notes, 
Punjab Agr. Dpt., vi., 1, 1929, p. 39.) The requirements necessary for successful 
running are: A sufficient supply of cotton assured for the working season; adequate 
capital; business ability and experience of the right type; facilities in the way of 
situation, labour supply, and transport, 

MISCELLANEOUS. 

658. Imperial Aoricultural BimsAUX. The scheme embodied in this memor¬ 
andum was agreed at a Conference held in T.iondon in November, 1928, attended 
by representatives of Governments of the Empire, 

The purpose of Imperial Agricultural Bureaux is to act as effective clearing¬ 
houses for the interchange of information of value to research workers in agri¬ 
cultural science throughout the various parts of the Empire, The functions of such 
Bureaux include the following: 

A. Collection of Infonnatw7i. —(i.) An index of research; (ii.) abstraction 
and collation of information; (iii.) keeping in touch with research in the Empire; 
(iv.) summarization of statistics. 

B. Distribittion of Information to officials, advisory officers, and research 
workers (to the latter, where feasible, bibliographies and photostat prints of 
articles on specific problems should be supplied on request). 

C. Publication of special monograplis—and in cases where found desirable, of a 
journal—to be made with the approval of the Executive CJommittee. 

D. General. —^Assistance to bo rendered in the exchange of workers, facilitat¬ 
ing meetings at convenient centres for those engaged in similar problems, exchange 
of material for research purposes, supply of information on the beet centres for 
post-graduate study, etc. 

Six Bureaux have already been established, viz.: 

Animal Nutrition .. .. Rowett Research Institute, Bpoksbum, 

Aberdeen, Scotland. 

Animal Genetics .. .. Animal Brooding Research Department, 

Edinburgh University, Scotland. 

Fruit Production .. .. East Mailing Research Station, East 

Mailing, Kent, England. 

Soil Science .Rothamsted Experimental Station, Har- 

penden, Herts, England. 

Plant Genetics (Herbage Welsh Plant-Breeding Station, Aberyst- 
plants) wyth, Wales. 

A^oultural Parasitology .. Institute of Agricultural Parasitology, St. 

Albans, Ki.gland. 
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It is expected that the following two Bureaux will be opened during the 
summer of 1929: 

Animal Health .. .. .. Veterinary Research Laboratory, Wey- 

bridge, Surrey, England. 

Plant Genetics—^for plants other Plant-Br^ing Institute, Cambridge Uni- 

than Herbage versity, England. 

In dealing with the relations between the Imperial Agricultural Bureaux and 
research workers within the Empire, it is stated that the Bureaux are designed to 
assist research workers, but not to answer enquiries from the general public or 
give advice on the local problems confronting those engaged in agriculture, stock 
raising, or fruit growing. As each Bureau accumulates information on its 
special subject, it is expected that it will discharge all the functions assigned to it; 
it is stated, however, that “ No Bureau can discharge such functions from its 
inner consciousness. It depends for its utility on the active support of research 
workers throughout the Empire. The measure of its opportunity is set by the 
support it receives from research workera, and the use they make of it.” 

To aid in the success of the scheme, official correspondents are to be appointed 
in all the countries concerned, with the exception of the United Kingdom, and 
close touch is to be maintained with those. 

The offices of the Executive Council, which will have the general management 
and direction of all the Bureaux, will be at 2, Queen Anne’s Gate Buildings, 
London, S.W. 1. 

664 . Abstracts of Pai'ers on Agricultural Research tn the United 
Kingdom (1927-28). (Obtainable Min. of Agr. and Fisheries, London, price Is. 
net.) A continuation for 1927-28 of a volume prepared for the Imperial Agri¬ 
cultural Research Conference, 1927. The papers abstracted have been limited to 
those dealing with results or methods of work. The abstracts have been made 
by the investigators themselves. 

655 . Third Annual Report of the Empire Marketing Board, 1928-29. 
(H.M. Stat. Off., price Is. net.) An account of how trade within the Empire has 
developed, given under the foUowing heads: Progress in Empire Marketing; 
Scientific Research; Economic Invest igation; Other Schemes; Publicity. Various 
appendices are included dealing with the following: List of Members of the Board 
and its Committees; Grants outstanding for Research and other Schemes; Exhibi¬ 
tions in which the Empire Marketing Board participated; Publications of the 
Board; Reports of the Imperial Economic Committee. 

656 . Lb Cotonnier. Vol. I. By Ray C. P. Boone. (Soc. d’Editions Geogrnphi- 
quss, Maritimes et Coloniales, 184, Boulevard Saint-Germain, Paris, 1020.) There 
is an interesting preface by Professor do Wildeman, calling attention to some of 
the most important points in the book. He gives a quotation from Professor 
Lecomte, stating that production is extending towards the East. 

This first volume is largely devoted to the thorny question of specific grouping, 
more especially of the cultivated forms, in Gossypium. The author accepts the 
common division into Q, barhadenaej hirsvlunty herhacevm, indicumf negketum, 
arboreum, rdigiostm, etc. He calls attention to the many conditions that have 
to be fulfilled to make cotton a success in any given place, and to the advantages 
of one-locality—one-variety, co-operation amongbt planters, and of breeding 
local varieties for local conditions. Heredity, hybridization, and selection are 
dealt with, and also the biology of the cotton plant. The volume ends with an 
extensive bibliography. The whole work, when complete, should prove of great 
value to many who are conducting enquiry into cotton questions. 
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867. Fbom Cotton Fields to Finished Peoduot. (Abstr. from TeaA, Mere., 
Jane, July, and August, 1929.) An interesting series of articles dealing chiefly 
with the manufacturer's end of the work, but there are two articles upon the 
geographical distribution of the cotton fields and upon the species and varieties 
of cotton grown. The whole work should prove very useful to students, 

068. The Cotton Year Book. (Pubd. by Industrial Newspapers, Ltd., London, 
1929, price Ts. 6d. Abstr. from J. of Text. Inst., xx., 6, 1929, P. 120.) In this, 
the twenty-fourth edition of the Year Book, special attention has been devoted 
to a survey of the efforts that have been made during the past year to lay bare 
the weaknesses that have impeded Lancashire’s trade in the larger markets, and 
to suggest methods for its improvement. An interesting account is given of 
research carried on during 1928, and a section is also devoted to artificial silk. 

659. The Cotton Spinners’ and Manufacturers’ Directory for Lancashire. 
(John Worrall Ltd., Oldham, pp. 488, ids. net. Abstr. from J. of Text. Inst., 
XX., 6, 1929, P. 127.) The forty-ninth edition of this well-known directory con¬ 
tains all its usual features, and is remarkable value at the price. This directory 
should be in the hands of all those engaged in Lancashire’s staple industry. 

660. Die UNABHANuiaKEiTSBESTREBUNOEN Englands, Frankreichs und 
Deutsculands in Ihrer Baumwou^vebsorgunq. By Dr. R. E. BiiWer. 
(Girsberger and Co., Zurich, 1929.) To obviate much of the variability 
of price of cotton, duo to too groat dependence upon the United States, is 
pointed out as the real objective of much of the extension of cultivation now going 
on, and the work of England, Franco, and Germany is considered. The first 
chapter deals with production in general, and the second with consumption. 
Many tables of figures are given, some based upon those of Todd in this journal, 
which go to emphasize the great monopoly possessed by the United States in 
production. Chapter III. deals with the price of cotton, and shows how all 
prices tend to follow that of American. 

The second part of the book deals with the measures that are being taken in 
Europe to cope with the situation, and, after considering the International Union 
of Spinners and Manufacturers, discusses the work of the British Cotton Growing 
Association and the Empire Cotton Growing Corporation, and similar bodies in 
France and Germany. A full account is given of the history and activities of the 
Corporation. The colonies are dealt with in turn, and a full account is given of 
what has been done in each. The whole forms a useful compendium of the situa¬ 
tion up to a couple of years ago. 

FinaDy, in the eighth chapter, it is pointed out that though a good beginning 
has been made, dependence upon the United States in matters of supply and price 
is as yet practically the same, and there is still a long way to go. Our editorial 
of January, 1927, is quoted, and it is pointed out that the predictions there made 
are progressing towai^ fulfilment. 

661. Fibres, Yarns, and Fabrics; Testing, {Verslagen en Mededeehngen van 
de Afdeeling Handel en Nijverheid van het Departement van Arbeid, Handel en 
Nijverhtid, Delft, Holland, 1928, No. 3. Abstr. in Summ. of Curr. Lit., ix., 8» 
1929, L. 7.) A pamphlet published by the Government Fibre Research Institute 
of Holland, giving details of the test methods in use there. 

668 . Cost of Manufacturing and the Multiple System of Loom Operation. 
By A. Palmer. (Abstr. from Int. Cot. Bull., vii.. 87,1929, p. 498.) Discusses the 
subject under the following heads: Field for Cost Reduction; Components of 
Weaving Cost; How Many Looms per Weaver; Better Conditions and New Looms. 
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868. Modibn Mill MiirAQEiiiirr. {Text. Exporter, iii., 87.1829. p. 90.) Dealt 
with the sabjeot under the following heads: Detail^ Ckxte; Preventable Watte; 
Standarde of Waste; Standards of Supplies. 

064. Caboxb in Cotton Mills. (Abstr. from Text, Exporter, iii.. 27. 1929. 
p. 40.) A method of producing a purified lubricating oil. which does not produce 
cancerous growths, for use in cotton mills, was an important diBCOvery made in 
the research laboratory of the Manchester Committee on cancer during the past 
year. 

605. AETinoiAL Cotton. Chaeactbeistics. By C. H. Pease. {Text. World, 
76. 1929. Abstr. from J. of Text. Inst, xx., 0, 1929, A. 291.) The author dis¬ 
cusses the reports on artificial cotton which have appeared in the Press. An 
examination of a sample of the fibre showed that it was derived from a plant of the 
milkweed family. A picture is given of one common member—namely. Asdepias 
galiodee —^which grows in Colorado. The yellowish fibres are smooth and shiny, 
and will slip over one another, thus making a weak thread. Considering the large 
number of plants which produce fibres, and recent attempts to exploit banana 
and other plant fibres which have been unsuccessful, there does not seem to be 
any cause for alarm among cotton planters. 

666. A Substitute foe Cotton. In the I'extUe Mercury of June 1, “ A Con¬ 
tributor ” writes upon this subject without giving the name of the fibre he de¬ 
scribes. He considers it to be a bast fibre, giving the reactions of practically pure 
cellulose. The fibres varied from ^ to 1^ inches in length, with an average of 
perhaps j inch. They are of spindle shape, and show great variation in thickness; 
they are much weaker than cotton in tensile strength (102 against an average of 
126 for cottons of the varieties from Sea Island downwards). The fibre lacks 
the corded edges and the natural convolutions of cotton, so that it will not be easy 
to spin, and it also lacks the hollow core which is so useful in absorbing moisture, 
liquids, and dyestufis. 

667. Kapok, (Abstr. from Trop. Agr., vi., 6, 1929, p. 169.) Mr. A. A. Kitohie, 
Entomologist to the Dept, of Agr., Tanganyika, states that owing to the general 
relationship of cotton and kapok, the Department has made enquiries as to 
whether kapok can be grown in the Territory without deleterious effect on the 
quality of the cotton. The problem centres itself round the inter-relation of the 
two crops with the red stainer, which subsists and multiplies on the bolls of both. 
In Tanganyika the problem is simplified by the fact that the kapok cropping 
season is December to February, when in the major cotton districts cotton plants 
have already been, or are about to be, uprooted. Any increase of red stainer 
consequent upon the falling of kapok is then unable to have any soiling effect 
on cotton lint, the crop having already been made. The growing of kapok is. 
therefore, considered as practicable without interfering with cotton interests. 

668. Lancashibb Cotton Industry: Localization. By J. Jewkes. (Man. 
Ovar. Coml,, 18. 1929. Abstr. from 8umm. of Gurr. Lit., ix., 9, 1929, M. 9.) 
The concentration of the English cotton industry in Lancashire, and the associa¬ 
tion of special areas in the county with special types and qualities of goods can be 
accounted for satisfactorily, but the technical and geographical separation of 
spinning and weaving is more difficult to explain. The technical separation is 
probably due to the fact that spinning and weaving demand different sizes of 
plant for maximum technical efficiency. Recent investigations show that the 
geographical separation cannot be explained by local conditions of humidity. 
A study of the history of the cotton industry reveals the fact that in 1860 mixed 
firms were fairly widespread and the nucleus of the industry centred in Manchester, 
though tending to move out of the city itself. Specialization and the weaving 
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indnatiy in the north developed during the period 1850 to 1880, and since that 
time speoialization has become even more marked. It is suggested that this 
development was due, among other reasons, to the differences in demand for 
labour and in the development of labour-saving devices in the two sections. To 
those who advocate vertical firms for Lancashire, it may bo pointed out that it is 
only recently that Lancashire discarded the mixed firm. 

669. Lanoashirb Betrayed. By E. E. Canney. (John Heywood, Ltd., 
Manchester. Ss. 6d. net. Abstr. from Text. Bee., xlvii., 556, 1929, p. 81.) A 
book of 120 pages, being a collection of essays on cotton trade politics. The 
author discusses the great disparities still existing between retail and wholesale 
prices, the remarkable development of shopping quarters, the burden of loan and 
mortgage interest, the prime necessity for cheap finance, the manner in which 
loan holders have fared well out of the losses of the shareholders, the unfair 
burdens borne by the cotton industry, the prospects for trade recovery, and the 
damaging effect of deflation, A foreword is contributed by Mr. Fred Holroyd, 
the president of the International Federation, who very heartily commends the 
book to the serious attention of the trade. 

670. Markets for Cotton Textiles. By Sir Ernest Thompson. (Abstr. from 
World Textiles No. of Man. Ovar. Conil., July 11, 1929.) An exhaustive survey 
of the world consumption of cotton textiles, illustrated by charts. 

671. The Road to Increased Trade. By H. W. Lee. (Abstr. from World 
Textiles No. of Man. Ghtar. Coml., of July 11, 1929.) In this article the author 
makes an appeal for co-operation in Lancashire. 

672. The International Institute of Aorioulture, Rome. In a note 
recently received it is stated that m the early part of the year Professor Alessandro 
Brizi was appointed Secretary General, and his expert knowledge has already 
proved of the highest value to the technical services of the Institute. Two 
important international meetings have been held during this year, one being the 
International Diplomatic Conference for Plant Protection, the result of which 
was the approval by twenty-eight countries of an International Convention, of 
which the Italian Government is now the Depository. The Permanent Committee 
has decided to call a meeting of the Commission for Tropical and Sub-Tropical 
Agriculture of the Institute’s Scientific Council for an early date, and in addition 
a meeting of the Economic Agricultural Committee has been summoned for 
October next. It is stated that in ail probability there will bo a lesumption 
during the summer months of the negotiations between the President of the 
Institute, Senator de Michelis, and Sir Eric Drummond, General Secretary of the 
League of Nations, to determine the relations w hich should properly exist between 
the two Institutions, with special regard to the study of economic problems 
which have a direct bearing upon agriculture. 

678. Jealott’s Hill Aorioultural Research Station. The important new 
agricultural research station of Imperial Chemical Industries, Limited, at Jealott’s 
Hill (Warfield, Berks), was formally opened by the Rt. Hon. J. H. Thomas, M.P. 
(Lord Privy Seal), on June 28. The station comprises two farms, tlealott’s Hill 
and Nuptown; the former (360 acn‘s) is the new research headquarters of the 
distributive and research organization for the farm fertilizers side of Imperial 
Chemical Industries. 

Lord Melchett, in his speech proposing the toast of “ Agricultural Research 
at Home and throughout the Empire,” pointed out that the man following agricul¬ 
ture, oldest of the industries, was the least regarded and the worst remunerated, 
while agriculture has received, on the whole, relatively a much less amount of 
scientific attention than other industrit^ which are more modem. The Rt. Hon. 
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J. H. Thomas in replying said that a welcome change was coming over the subject, 
and that capital and labour, reeearch and industry, must work together and 
supplement one another. 


ADDENDA. 

074. Nyasaland. Cotton CuUiv€Uion, From the Ann. Rpt. of the, Dpt. of Agr., 
1928, recently received, we Icam that the cotton acreage in European hands has 
declined in recent years, but there has been a substantial increase in production 
by natives. The variety “ Ovor-the-Top ** gave encouraging results on trial 
plots organized by the Corporation on various estates, and there was a good 
demand for this strain for planting in rotation with tobacco. 

The agreement with the British Cotton Growing Association is discussed, 
but Mr. Pucker has already described the essential features of its operations 
in his article (Cf. p. 327 above). 

Annexure lY. of the Report deals with the work of the Corporation at Makwa- 
pala and Ford Herald Experimental Stations. At Makwapala the variety of 
cotton chiefly tried was “ Ovor-the-Top,” and work was continued for a fourth 
year in the study of possible rotations. In connection with the study of insect 
pests, it is considered that boUworm may bo sufficiently controlled by suitable 
rotations to allow of a reasonable yield of cotton being mode, but that control 
of cotton Stainers still remains a fundamental problem. At Port Herald several 
varieties of cotton were under trial on a considerable scale. Two strains from 
Barberton— U 4/5 and A 12/2—gave promising results, the former proving, 
on the whole, superior. 

Proposals were sot on foot during the year by Mr. Pucker for the opening of a 
cotton station in the l)owa district, with a view to studying the special cotton 
problems of the Lake Shore; a suitable plot of land has been selected, and it is 
expected that the initial operations will commence very shortly. To the north 
and south of the proposed station are comparatively large tracts of potential 
cotton land, and looking to the possibility of railway development, investigational 
work in this area assumes special importance. 

676. India. Use of Indian Cotton in Belgian MiUa. Cf. Abstract 589. 

676. Memoirs of the Cotton Research Station, Trinidad. (Pubd. by 
the Empire Cotton Growing Corporation. Price 28. 6d. post free.) The first 
number of Series A. Genetics has recently been issued, and contains the follow¬ 
ing papers reprinted from the Jour, of Genetics: 

Studies on the Inheritance of (a) Petal Spot, (5) Pollen Colour, and 
(c) Corolla Colour in the Cotton Plant. By S. C. Harland. (o) The Inherit- 
ance of Petal Spot in New World Cottons. —The results obtained and described in 
this paper show how a genetic difference can be affected by modifying genes, so 
as to show sharp segregation, or to bring the dominant so close to the recessive 
in appearance that it becomes indistinguishable from it. It is clear, for example, 
that extinguished spot is allelomorphic to a lower grade of spot, although both 
are normally invisible. 

The main points demonstrated in the paper may be summarized thus: 

(1) Weak spot of Trinidad Red Kidney (S*) is allelomorphic to spotless 
Upland (S*’), and linkage exists between S'*' and R (rod). 

(2) Extinguished spot of Cassava (S' ) is allelomorphic to spotless Upland, 
8^, and linkage exists between S*’ and R. 

(3) Pull spot of Pima Egyptian (S*) is allelomorphic to extinguished spot 
of Cassava, S®, and linkage exists between 8® and R. 

(4) Pull spot of Sea Island, S®, is allelomorphic to weak spot of TRK, S*^, 
and linkage exists between S® and R. 

(6) Switching over of the linkage to a repulsion type indicates that full spot, 
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weak spot (and/or extinguished spot), and spotless form a system of multiple 
allelomorphs. 

(6) Rod and spot of the multiple allelomorph series are linked with 4*3 per 
cent, of cross-overs. 

(7) Full spot of Pima Egyptian, SS is allelomorphic to intermediate spot of 
Grenadines White Pollen (S‘). 

(8) Full spot of Grenadines Naked, S*, is allelomorphic lo faint spot (S'), 
of Jamaica Long Staple. 

(9) Weak spot of TRK, S'*, is allelomorphic to faint spot of Jamaica Long 
Staple^ S', since R and weak spot are linked. 

(10) Strong spot, above grile 7, in Upland X Sea Island White may be due 
to two complementary linked genes, but the evidence is not complete. 

(11) The main gone for strong spot in (Upland X Sea Island) X Sea Island 
is linked with Y (yellow corolla) with 25 per cent, crossing-over 

(12) In this cross linkage also exists between Y and a spot modifier with 
20 to 33 per cent, crossing-over. 

(13) The spot gene linked with Y is not the same as the spot gene linked 
with B. 

(14) Modifying factors may profoundly affect the developmoiit of spot in a 
plus or minus direction. 

(b) The Inheritance of Pollen Colour in Neic WiM Cottons .—The experiments 
hero described illustrate the fact that the sharpness of the distinction between 
the dominant gene P (yellow) and the recessive p (pale cream) depends upon 
the genetic background. Yellow^ and pale cream form a simple pair of factors. 
Modifying genes act on the basal gene for yellow, producing a complex series 
of shades from pale yellow 0*5 to deep golden 4*0. P produces little effect when 
unsupported by modifiers, and it is possible that in the absence of any modifier 
at all, the distinction between P and p would vanish. 

(c) The Inheritance of Corolla Colour in New World Cottons. —^The following 
summary is given: (1) Pale cream of Upland or Sea Island White, and yellow of 
grades 1 to 7, form an allelomorphic pair of characters which may bo represented 
by the factor pair Y-y. 

(2) Segregation in inter-specific crosses is more complicated than in inter- 
Peruvian crosses, in that many intermediate grades of yellow arc found in F 2 . 
In the inter-Peruvian (toss involvmg Sea Island White there is sharp segregation 
in r 2 , with absence of intermediate grades. 

(3) Upland and Sea Island White are both genetically y, but Sea Island 
White, having arisen directly from the yellow form bv a single locus mutation, 
possesses a series ot plus modifiers for yellow, while Upland possesses fewer modi¬ 
fiers. I'lcg^'^o^ation of m/xiifiors produces the intermediate grades of yellow. 

(4) The total number of modifiers is not km>w'n, nor has the attempt mode to 
distinguish their specific effects been successful. lh*obably not less than two 
nor more than seven modifiers are concerned. 

(6) The occurrence of grades lighter or darker than the parents in the Fg 
of a cross between two yellows is considered to be due to new combinations of 
intensifiers. 

(6) Some Uplands have intensifiers capable of raising Sea Island from grade 
4 to grade 6, but there is no case where Upland has intensified the colour ot a 
Bourbon variety. 
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Wx have to acknowledge the receipt of the following publications for the Library: 

From ike Sfyu^-FaaUm AgricuUural College^ Wye. 

The Journal^ No. 26, 1929. 

From Faculte des Sciences de MarseWe, Music Cohniale. 

Battdor, M. a.: Contribution d Vetude des Plantes Okagineuses de VAfriqus 
£quatoriale. 

From the Library of the State Institute of Experimental Agronomy Bureau of 
Agricultural Bibliography, Leningrad. 

Catalogue of Agricultural Books printed in 1923-1926. After the materials col¬ 
lected by A. D. Pedashenko. (In Russian.) 


PERSONAL NOTES 

APPOINTMENTS. 

Southern Rhodesia. 

Mr. A. N. Prentice has been appointed by the Corporation Assistant at the 
Plant-Breeding Station, Gatooma. 


Sudan. 

Mr. R. L. Knight has been appointed by the Corporation as Assistant to Mr. 
Bailey, at Shambat, Khartoum. 


The following holders of Senior Studentships last year have obtained appoint* 
ments in the Government Agricultural Services as under: 


Mr. R. H. Fraser 
Mr. C. W. L. Fishlock .. 
Mr. C. W. Lynn .. 

Mr. R. Turner^ .. 


.. Northern Rhodesia. 
.. Uganda. 

.. Gold Coast. 

.. Nigeria. 


STUDENTSHIPS. 

The Studentships awarded last year to R. H. Davidson, S. T. Hoyle, A. J. 
Kerr, and E. 0. Pearson, have been confirmed for a second year, and will be 
tenable at the Imperial College of Tropical Agriculture, Trinidad. The following 
have also been elected to Studentships, which will be tenable for the first year at 
Cambridge University: W. L. Fielding, W. G. M. Irving, J. D. Jameson, and 
H. I. Moore. 

In addition to the above, a special Studentship for a year's Study Leave at 
the School of Agriculture, Cambridge, has been granted to Mr. A. H. McKinstry, 
Assistant Plant Breeder at the Gatooma Plant Breeding Station, Southern 
Eliodesia. 
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OFFICERS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes home ** on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible information relating to 
cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agriculture and others would be so kind as to inform them, in advance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
Finland of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite the offices of the Crown Agents for the colonies. 

At the date of writing, the following officers are on leave in England from 
cotton-growing countries: 

Gold Coast .Mr. C. W. J. Line. 

„ „ .Mr. A. C. Miles. 

„ „ .Mr. F. A. Robb. 

„ „ .. .. .. .. Mr. J. Steele. 

Nigeria .. .. .. .. .. Mr. H. Greenwood 

„ .Mr. J. G. Reynard. 

„ Mr. H. Roebuck. 

„ .. .. .. .. .. Mr. O. S. Swainson. 

..Mr. J. W. WaUace. 

..Mr. J. F. Ward. 

„ .Mr. C. H. Wright. 

Nyasalaud .. .. .. .. Mr. A. S. W. Hornby. 

„ Mr. W. P. Tyler. 

„ .Mr. E. J. Wortley. 

Tanganyika .. .. .. Mr. A. E. Harrer. • 

„ .. .. .. .. Mr. D. Sturdy. 

„ .. .Mr. E. Ward. 

,. .M. H. Wolfe. 

Uganda .. ., .. .. .. Mr. C. G. Hansford. 

„ ., .. .Mr. G. T. Philpott. 

„ .. .. .. .. .. Mr. A. L. Stephens. 

„ .Major N. G. Wright. 
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361; field crops work in 1927, 73; 
rotation of crops, 271; spinning tests, 
355; staple length of cotton in, 73. 
Louisiana: experiments, 187; pests, 
200; rainfall, 187. Mississippi: dia- 
eawes, 200, 282; fertilizer e^^riments, 
187; varietal t^ts, 359. North Caro¬ 
lina : acid delinting of seed in, 268; 
“Cotton research in” (Williams), 267; 
experiments with heavy and light seed 
for planting, 268; fertilizer experiments, 
272, 361, 362; spacing experiments, 
268; varietal tests, 2^, 359. Oida- 
homa : 354. Soidh Carolina : fertilizer 
experiments, 90, 361, 362; pests in, 
369, 370; research, 89; spacing experi¬ 
ments, 269; “ Studies on the IVuiting 
Habits of Cotton Plants ” (Buie), 89. 
Tennessee : 282. Texas : diseases, 87, 
201, 280; experiments, 262, 269; fer* 
tilizer trials, 271; lefi^lation against 
Pink Bollworm, 3^; ‘^Mechanical har¬ 
vesting of cotton in ” (Jones et al.), 273; 
pests, 84, 277; rotation of crops, 272; 
studies on Anton and Belton cottons, 
282; varieties of cotton, 262, 282 
American bollworm {Heliosis obsoleta ,F.). 
See Pests. 

American cotton: consumption of, 56; 
failure of, in the Punjab, 269; fumiga¬ 
tion of, in India, 174; grading surveys, 
184; moisture content, 183, 184; prices 
reviewed, 184; world’s monthly carry¬ 
over, 56, 60 

“Amonran CJotton: Annual Review of 
1927-28 Season,” 72 
“American Cotton: Marketing of, in 
England” (Cox), 73; in Europe (Cox), 
73 

“American Cotton Futures Contract: 
Proposed Increase in Basic Staple,” 
(Clark) 263, (Palmer) 263 
“ American Cotton Industry: Rationaliza¬ 
tion of ” (Pearse), 263 
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Amerioan cotton standards, 263 
American Upland cotton. 261 
Amor^pihotdm rufa, sp. n. See Peats 
Amjxwea devaatana. See Peats 
Ang^r Leaf Spot. See Diseases 
Anomia luriduta, Guen. See Pests 
AfUhoooris curaUanaf Fall. See Parasites 
Anihonomut vestUua* See Cotton square 
weevil under Pests 
Anthracnose. See Diseases 
AntUochva coqueherti, F. See Pests 
Anton cotton. 2B2 
AparUeleSf sp. See Parasites 
Aj>arUeUa dtparopsis, Lyle. See Parasites 
Aphids. Sto Pests 
Apiorif sp. See Pests 
Apian patUit Fsl.; Apion xanthostylum, 
Wagn. See Pests 
Aphis. See Pests 
Aphis gosaypiif Glov. See Pests 
Appointments. 99, 384 
“ Apropos de la Selection du Cotonnier ** 
(Miege). 191 
Arboreum cotton, 247 
Aroolate mildew {Bamnlaria areola^ Atk.). 
Sec Diseases 

AmjENTiNE, 265, 365, 368 
Arizona. See America 
Arkansas. See America 
Artificial cotton. 380 
Aaclepias galiodes, a substitute for cotton, 
380 

Ashbia. See Diseases 
Ashmouni cotton, 264; Ashmouni C. 
cotton. 352; Ashmouni Gedeed cotton, 
352 

“ Asiatic cotton,” 76 

Aspergillusniger; A.phcsnicis ; A . sydowi; 

A . tainari. See Diseases 
Association Cotonnidre Coloniale, 186, 
266, 366 
Aswan Dam. 265 

Atlas loonographique du Cotonnier, 285 
Automatic loom, 287 

Bacillus acridiorvm ; B, Jluorescens lique- 
faciens ; B. punctaius. See Diseases 
Bacteria cultures, Uganda, 163 
Bacterial blight. See Diseases 
Bacterium malvacearumj E.F.S, See 
Black<arm under Diseases 
Baer apparatus, 202 
Barbados. See West Indies. 

Barberton Experiment Station, 179,346 
Bassus aciculaiuSf sp. nov., Brues. See 
Parasites 

Belgian Congo, 81, 88,198,266 
Belgium, 366 
Belton cotton, 262, 282 
Berar. See India 
Bhoga cotton. 234 

Biological Control, (Myers) 366, (Thomp¬ 
son) 367, (Nikol’skii) 366 
“ Biology of Thysanoptera with reference 
to the Cotton Plant ” (MaoGill), 369 
Black-arm disease {Bacterium malca- 
cearum). See Diseases 


“ Black-arm Disease of Gitton ” (Massey), 
124 e< seq.; Kote on (Ma^y anu 
Hattersley), 248 

Black scale. See ^issetia nigra under 
Pests 

Blue Bender cotton, 96 
Bolivia, 355 

Boll rot disease. See Diseases 
Boll weevil. See Pests 
“ Boll Weevil Infestation, The Relation 
of Leaf Colour and Leaf Size to ’* 
(Isley), 80 

Boll worms. See Pests 
Bollworms in Cotton: Suggested Method 
for Control of ” (Harland), 333 
Bombay. See India 
“ Bombay Cotton Annual, 1927-1928,” 
176 

Bordeaux mixture. 80, 194, 276 
Bothynoderea nubeculosuSf Gyll.; B. punc- 
iiventris. Germ.; B. (Stephanophorus) 
strabuSf Gyll. ^e Pests 
Brachymeria {Chcdcis) tachardice. Cam.; 

B. oleihrius, Waterst. See Parasites 
Brazil, 76, 76, 265, 366 
“Breeding of cotton and its relation to 
spinning ” (Jackson), 88 
Breeding experiments: America, 262; 
Egypt, 18^ 183; India. 267; South 
Africa, 179, 210; Southern Rhodesia, 
210 

British Cotton Growing Association: 
Annual Report, 1928, 342; assistance 
rendered in Nigeria, 212, 291; Nyasa- 
land, 327, 382; work at the Khonewal 
Farm, Punjab, 341 

British Cotton Industry Research Associa¬ 
tion, 97 

Briitsh Guiana, 176, 342 
British Malaya, 343 
Broach cotton, 63 
Broach-Deshi cotton, 90 
Bronze beetle {Colaspis faatidioaa). See 
Pests 

“Bulrush millet: digestibility and feed¬ 
ing value of ” (Hainan), 204 
Burma, 85, 87 

Bush bugs {Nezara viridula). See Pests 

“C.A. 9’’cotton, 267 
“ Calcium Cyanide as a Control for Plant 
Parasitic Nematodes ” (Hodson aad 
Gibson), 370 

California, 183, 272, 353 
Callide Research Station, 261, 349 
CaUiptamus Ualicua L, (Iiocust). See 
f^0sti^8 

Cambodia cotton, 87, 200, 260, 340 
“ Cambodia Cotton, A Study of the Lo¬ 
cular Composition in ” (Ayyar), 191 
Camcroons, ^6 
CwrdiophoruSf sp. See Pests 
Carolina Foster cotton, 359 
Casulli cotton, 30 
Caterpillars. See Pests 
Central Asia, 76, 85, 280 
Cephahsporium, sp. See Diseases 
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CerofottM^tUa (megUla) maeulataf De G. 
See Pimitea. 

CeroogportUa gossypii. See Diiieaaee 
Cereogpora goBgypwa, See Diseaees 
Ceylon: 

Administration Rejport for 1927, 64, 
66; ootton competitions, 66; cotton 
cultivation, 1626-27, 66; diseases, 87; 
dry zone, economic development of, 66; 
ei^riment stations, 101; experiments, 
1(^, 103; ginneries in, 108; implements, 
103; wsts, 66, 103, 104; ploughs, 102, 
103; Koports of Divisional Agricultiuitil 
Officers, 1927,64; research, 66; rotation 
of crops, 66, 106; selection work, 66, 
104; soils, 102; statistics, 107; Tech¬ 
nical Reports for 1927, 64; varieties of 
ootton, 66,103 

“ Ceylon, Cotton in ” (Stockdale), 101 
et aeq. 

Chelonus curvimacitkUtts, Cam. See 
Parasites 

“ Chemistry in Agriculture ” (Jewell), 77 
Chile, 76 

“ Chilling above the Freezing Point: The 
Influence of, on Ortain Crop Plants ” 
(Sellschop and Salmon), 192 
China. 89, 170, 186,186, 366 
Choetomium, sp. See Diseases 
Chrysopids. Pests 
Claao^orium herbarum. See Diseases 
Cleveland ootton, 92 

“Climatology and Some of its Applica¬ 
tions ’’ (Ward), 359 
Coooinellids. See Pests 
Cdlaspis fastidioaa. See Bronze beetle 
imder Pests 

“Commercial Cottons, Characteristics,” 
(Fikentscher), 191 

Commission for Plant Pests and Diseases, 
202 

Congo, 76 
Co-operation, 288 

Co-operative ginneries, 377; co-operative 
marketing, (Kapur) 288, (Sinha) 96; 
Co-operative Pattern in Cotton (Mont¬ 
gomery), 288; societies, 339 
Corticium vagum^ B. et C. See Diseases 
Cosmophila eroaa (leaf-eating caterpillar). 
See Pests 

“Costs and Finance in the American 
Spinning Section ” (Canney), 74 
“ Costs of Manufacturing and the Multiple 
System of Loom Operation ” (Palmer), 
379 

Costs of production: America, 74, 364; 
Japan, 360 

Cotton: artificial, 380; chemical analysis 
of, 95; “Correlation between Soil 
Salinity and Flowering Date ” {Harris), 
269; “ Cultivation and Manufacture ” 
(Mayr), 267; early maturity in, 268; 
“ Effect of l^lf-PoUination (Kottur), 
.and note by J. B. Hutchiiuon, 91; 
“ Improvement and Selection of ” (Kid¬ 
der), 269; “ The Intrinsic Strength of ” 
(Barrett), 274; “ Leaf Temperatures 


and their Relation to Trani^^tio&, 
VarietalDifferencesand Yield ” (Eaton), 
282; “ Mechanism of the Absox^ion of 
Water by” (Urquhart), 876; moisture 
content determination, 202; “ ^ouvelle 
Methods d’Appr4ciation des Quality 
Technologiqueade la Fibre ” (Roehrioh’a 
method), 2^; qualities of, !^7; “ Rate 
of Absorption of Nitrate of Soda by ” 
(Pate), 272; “ Relation of Farm Prices 
to the Quality of ” (Crawford and 
Gabbard), 184; “ Studies of Inheritance 
in ” (Kottur), Dr. Harland’s criticism, 
282; “ Variability of Staple Length of 
Some Commercial Varieties ” (Rea), 
273 

Cotton beetle {Luperodes varicornis, Lee.). 
See Pests 

“ Cotton Boll, Development of, as Affected 
by Removal of the Involucre ” (Kear¬ 
ney), 284 

“ Cotton Boll :LookNumber Inheritance ” 
(Dunlavy), 282 

“ Cotton il^lls. Toughness of, in Relation 
to Age and Nutrient Supply as Measured 
by P^ssure Tests ” (Armstrong), 92 
Cotton bud caterpillars {Phycita ii^usella). 
See Pests 

Cotton burs, utilization of, 204 
Cotton caterpillars. See Pests 
“ Cotton Cellulose, A Two-Phase Theory 
of the Absorption of Water Vapour 
by ” (Peiice), 376 
Cotton Cess Act, India, 215 
Cotton fabrics, bleaching, 96 
“ Cotton Fields to Finished Product,” 379 
Cotton flea hopper. See Pests 
“ Cotton Gin: Effect on Staple ” (Busby), 
274; improvement to, 273 
Cotton ginning: effect on cotton quality, 
366; experiments in America, 364; 
problems of, 364 

Cotton ginning machinery. See Ginning 
Machinery 

“ Cotton and the Ginning Process ” 
(Middleton), 189 

Cotton Ginning and Pressing Factories 
Act, India, 174, 339 

“Cotton Hair; ^me Properties of the 
Cell-Wallof ” (Barritt), 376; ” Strength 
Measurement ” (Chandler), 203; “ Test¬ 
ing ” (Herzog), 285 

“ Cotton Hair ^tions: a Technique for 
Cutting ” (Kisser), 92 
“ Cotton Hair and Plant Fibres: Swelling 
in Cuprammonium ” (Mflller), 376 
Cotton harvesting machinery. See Pick¬ 
ing Machinery 

Cotton hopper (Pgallus seriatus. Rout.). 
See Petsts 

“ Cotton in the Punjab ” (Trought), 
errata, 97 

“ Cotton Industry, Increasing Importance 
of Technical Education in ” (Lms), 206; 
“ National Economic Question and ” 
(Canney), 290; “ Rational Development 
in the Organization of ” (Canney), 290 
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Oottoii leal bog (Aidpkoeoris rapidw ^ 
ISay). 6ee Peets 

Cotton loaf worm {Prodenia lUura). See 
Poets 

Cotton leaf roller {S^epta derogeUap F.)* 
Sdo PostiB 

Cotton Market (Hayre), 367 
Cotton mills: Be]gium» 355; China, 185; 
cancer in, 380; cost of erection in 
U.S.A., 3M; humidification and ven¬ 
tilation of, 377; management of, 380 
Cotton plant: absorption of nitrogen by, 
188; Effect of Spacing upon the Form 
and Height of” (Hinds), 187; “Ex¬ 
periment with the Nutrition Area of, 
in 1925-20 ” (Dierevitzky and Staro- 
oels^), 187; “Fruiting Habits of” 
(Buie), 89; “Some Precautions ob¬ 
served in Picking for Pure Line Work ” | 
(Trought), 89; “ Stimulating the Seeds 
and increasing the Yield,” 78; “Studies 
on the Transport of Car^hydratcs in ” 
(Mason and Maskell), 90; “ Suction 
Power ” (Taschdjian), 193 
Cotton Research Station, Trinidad: Gene¬ 
tics Department (Harland), 206, 304, 
382; visits of Sir James Currie and Mr. 
Engledow, 212 

Cotton scales {PulvinanajacksonUt Newst., 
and Ferrisia virgaius, Ckll.). ^ Pests 
Cotton seed bu^ (Oxycarentte hyalini- 
jtennifi). See Pests 
Cottonseed hull bran, 288 
Cottonseed meal, 287 
Cottonseed pods, 366 
“Cotton Seed F^oduots: Moisture Esti¬ 
mation of ” (Irwin), 96 
Cotton Seeds: “ T^eir Absorption of 
Water, and Specific Gravity ” (Turner), 
287; “ Researches on some Lower 
Ascomycetes isolated from Stigmato- 
mycosis of ” (Guilliermond), 281 
“Cotton spacing” (Ware), 209 
Cotton Spinners* and Manufacturers’ 
Directory for Lancashire, 379 
Cotton spinning: America, 263; China, 
356 

Cotton square weevil (AnfAonowua 
<ws. Boh.). See Pests 
Cotton Stainers. See Stainers under 
Pests 

Cotton stem borer. See Posts 
Cotton trade, 206, 206, 291 
Cotton Transport Act, India, 174, 176, 
339 

Cotton waste, 95, 377 

Cotton weaviM, 96 

Cotton wilt. See Wilt under Diseases 

Cotton worm {Alahama argiUaceat Hulm). 

See Pests 
Cotton yarns, 203 
Cotton Year Book, 879 
“ A Criterion of the Differentiation of 
Varieties or of Experimental Areas 
with Respect to their Capacity to 
produce Seedling Stands of Cotton ” 
(Harris ef of.), 


Cnreulionids. See Pests 
Cutworms. See Pests 
Oydoneda sanguinea, L. See Parasites 
Cylindrical baliiig press, 190 
Cyfrps, 66, 342 

Dacca muslin, 231 
Daaus pu«iUu8^ F. See Pests 
Dasychira securis, Hb. See Pests 
Daudawa Seed Farm, 212, 291 
Delfos cotton, 192 
Delta cotton, 286, 292 
Delta Webber cotton, 260 
Dharwar-American cotton, 371 
Dharwar No, 1 cotton, 267, 339, 341 
Dhulia 1. cotton, 339 
Dichocrocia puncUferalia, Guen. See 
Pests 

“ Die Unabhangigkeitsbestrebungen Eng- 
lands, Fran^eichs und Deutschland 
in Ihrer Baumwollversorgung ” (Biih- 
ler), 379 

Diparopsis caaianea^ Hmpsn. See Bed 
bollworm under Pests 
Diplodia goaaypina. See Diseases 
Diseases: in Central Asia, 86; control 
measures for, 282; of cotton bolls in 
Uganda, 240; AUernariat 201; in 
Uganda, 21, 243; Alietnaria l^mgipedi- 
c^laia, Reichert, in Uganda, 16, 163; 
AUemaria macrosporat Zimmem, 201; 
Aliernaria tenuis, 292; Anyular leaf 
spot, experiments at Rothamsted, 86; 
“ Influence of Alkali in Soils on Preva¬ 
lence of, in Pima Egyptian Cotton ” 
(Brown), 281; in America, 281, 282, 
370; Uganda, 12,160; West Indies, 87, 
196; Anthracnose, 200, 282; AreokUe 
mildew {Bamularia areola), in Ceylon, 
87; in Tanganyika, 292; Uganda, 16; 
Ashbia, 291; Asbt^a, 282; Aspergilla 
niger, acid formation by, 88; investiga¬ 
tion on growth of, 371; in Tanganyika, 
292; Aspergillus phasnicis, 292; Asper¬ 
gillus sydoioi, 243; Aspergillus tamari, 
163, 243; Bacillus acridiorum, B, fluo- 
rescens liquefaciens, B. punetatus, in 
Russia, 279; Bacteria cultures, 163; 
Bacterial blight, 200; Bacterial boll rot. 
West Indies, 70; Bacterial disease in 
Erythrea, 88; Nigeria, 196; Bacterium 
sp. (yellow), in Uganda, 243; Black 
arm {Bacterium mcdvacearum), experi¬ 
ments at Rothamsted, 8, 86; sulphuric 
acid treatment to control, 52; in 
America, 370; Sudan, 69,124,180,248; 
Uganda, 12, 243; West Indies, 70, 306, 
307; Boll rot, experiments at Rotbam- 
sted, 86; America, 200; Nigeria, 344; 
Uganda, 160; Crphalosporium,Bp., 243; 
Cerco8j^agossypina,292; CercosporeUa 
gossypii, 88; Chcetomium, sp., 243;. 
Cla^porium, 21; Cladosponum her- 
barum in Tanganyika, 292; Uganda, 
160,163,243; Corticium vagum, B. et C., 
10; Diphdia gossypina, ^2; Fungoid' 
di8eaf>', Peru, 86; West Indies, 262; 
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JPtfMrutm, sp., 21, 163, 243; Fusarium 
acumituaum, B. and R.,' 243; F. angu- 
oidea, Sherb., 243; F. diversiporium, 
Sherb., 243; F. moniliforme, in America, 
871; Uganda, 10, 243; F, eporoiri- 
chioides, Sherb., 243; F, vaaivfectum, 
America, 371; Uganda, 16; Internal 
boU rot, Burma, 87; Uganda, 16, 163; 
Kuehneoia goeaypii, imh., 87; Leaf 
curl, Nigeria, 196, 343, 344; L^ roU, 
343; Leaf epot, 13, 201; Macroeporium 
fungi, 21; Mareaonia {Mareaonina), 
Bp., 88; Melanoatroma, sp., 88; Monilia 
carbonaria, 160,163; Monilia fungi, 21; 
Monilia aitophila, 292; Mosaic diaeaae, 
88; Mucor, sp., 163; Mycoaphcerella 
goaaypina in Tanganyika, 292; Uganda, 
16; N. corylii, 281; N. gosayjntia, 281; 
Nematoapora goaaypina in Dominica, 
281; Tanganyika, 292; Uganda, 16, 
241, 243; Nigroapora oryzce, 243; 
Oospora fungi, 21; l^enicellium, sp., 
243; Phylloaiicta, sp., 292; Ph^- 
phthora, 262, 361; Paeudonomaa mtuva- 
cearum, 292; Phizoctonia bataiicola: 
discussion between Dr. Small and Dr. 
Briton-Jones, 201; U^nda, 16; Hhizoc- 
tonia diaeaae, 201; Rhizoctonia aolani 
in America, 200, 202; Ceylon, 87; 
Egypt, 293; Uganda, 10; Rhizopua 
nigrtcana, Uganda, 10, 163; Rhizopua 
n^aua, 292; Root diaeaae, in America, 
280; Burma, 87; Root-knot, 371; Root 
roi: infection experiments, 87; “In¬ 
fluence of Moisture and Temperature 
on ” (Taubenhaus and Dana), 200; 
in ^erica, 87, 201, 280, 281, 371; 
India, 277; Uganda, 16; Ruat in 
j^erica, 200; Tanganyika, 292; Sdero- 
Hum rolfaii, 86; S^t rot, 71, 182; Sooty 
mould, 180; Sore-ahin, relation of soil 
temperature to, 201; What is it ? 87; 
in America, 200, 202; Ceylon, 87; 
Egypt, 293; Uganda, 10; Spermo- 
piUhora goaaypii, 281; Vermicularia 
disease, 200; VerticUlium wilt, distin- 

f uishing features of, 371; in America, 
82; Uganda, 10; Weat-lndian leaf 
mildew {Ovulariopaia goaaypii) in St. 
Kitts, 196; St. Vincent, 86; WhUe 
Scale, 86; Wilt: pathogenicity of 
(Boson), 86; Studies on (Young et of.), 
371; in America, 200, 281, 282, 371; 
in Ceylon, 87; Egypt, 204, 293; India, 
280, 369; Uganda, 16 
“ Diseases (Cotton) in T^ganda,’* 1926- 
1928 (Hansford), Pt. 1., 10; Pt. II., 
160; Pt. III., 240 
Dixie Triumph cotton, 92 
Domains Sakel cotton, 293 
Dominican Republic, 281 
“‘Drag’ of Cotton: A Method for 
Measuring ” (Moore), 286 
Droaophila melanogaater, Meig. See 
Tests 

Durango cotton, 66,103 
Dutch Guiana, 196 


Dyadercua cinguUUus, See Bed cotton bug 
under Pests 

Dyadercua conoinnua, Stal., D. delauneyi, 
D, nigrofaaeiaiua, D, obacuratua, D, 
obliquua, D. rufUxiUia, See Stainers 
under Posts 

E, (Portheaia) xanRwrrhaaa, KoU. See 
Pests 

Eariaa, See Pests 

Eariaa inaulana. See Spiny bollworm 
under Pests 

“ Early Maturity in Cotton “ (Harland), 
268 

East Afbioa, 176 

“ Eastern Africa To-day,” 177 

Eastern Textile Association, Ltd., 268 

Editorial: Soil Erosion, 296 

Egypt: 

Aswan Dam, 266; Breeding experi¬ 
ments, 182, 183; Cotton Research 
Board, 182; crop prospects, 351; 
diseases, 264, 293; experiments, 292, 
293; ginneries, 31; Giza: “Seasonal 
Variation in Salinity of Nile Water at 
Rodah ” (Aladjem), 266; “Tempera¬ 
ture of Cultivated Soil at ” (Gray and 
Fraser), 266. Government aid to 

g rowers, 362; Guimeza Exwrimental 
arm, 183; irrigation, 362; legislation, 
72; Maarad cotton, 27, 362; “ Notes on 
a Tour in,” 183; pests, 293, 366, 369, 
370; “ Plant Breeder’s Task m Upper 
Egypt ” (Brown), 183; Report of 
Cotton Research Board, 1926-1927, 
292; Report on the Economic and 
Financial Situation, 1928, 72; research, 
28, 292; sand sowing of cotton, 283; 
Seed Control Law, 361; seed supply 
problem, 31; selection work, 72, 182, 
8; soils, 363; State Domains Ad¬ 
ministration, 1^, 293; statistics, 68. 
169, 171, 172, 256; varietal experi¬ 
ments, 29, 352; varieties of cotton in, 
182, 264,292, 362 

tt. Cotton Improvement in ” 
^Psalti), 72 

Standardized Cotton Tare ” 
(fiolt), 183 

“ Egypt (Upper), Possibilities of Cotton 
Growing in ” (Brown), 264 
Egyptian bollworm. Sro Pests 
Egyptian cotton, 183, 193, 264, 306, 363 
“Egyptian Cotton: Halo Length and 
Effect of Locality ” (Brown), 362 
“Egyptian Cotton in America: Some 
.Aspects of the Farmers’ Relief Bill” 
(Psalti), 264 

“ Egyptian Cotton Number,” 264 
“ Egyptian Cotton Plants: Branching of ” 
(Templeton), 372 
Elaamua, sp. See Parasites 
Elaterids. See Pests 
“Empire Cotton Crops: A Year of Re¬ 
covery ” (Todd), 291 
Empire Cotton Growing Corporation: 
Assistance rendered in Nigeria, 67, 177, 
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212; Nyasalandp 178* 211, 882; Sotxth 
Africa, 179, 210, 846; Southern Rho¬ 
desia, 178, 210, 260, 346; Swaziland, 
68, 180, 210; Eighth Annual Report, 
209; Grants made by, 9; Studentsnips, 
213, 384 

Empire Marketing Board, 80, 378 
“ Entomological Hints to Cotton Growers’* 
(Currie), 86 

“ Entomology (Applied), the Problems 
of ” (Wardle), 193 

Entomology (Indian); List of Publica¬ 
tions, 1927, 196 

EpicaiUa erythrocephala, Pall. See Pests 
EpitetranychuSf Lacher. Sec Pests 
Erythrea, 88 

Euproctiis frcUemaf Mo. See Pests 
Experiment Stations: Brazil, 356; Ceylon, 
101; Fiji, 72; French West Africa, 265; 
Mozambique, 266; Nyasaland, 211, 
329, 382; Queensland, 261, 349; South 
Africa, 179, 180, 346; Southern Rho¬ 
desia, 178, 179,210, 260 
Experiment Stations, Reports from, 1927- 
1928, 177 

“ Experimental Error ” (Maskell), 189 
“ Experimental Method as applied to En¬ 
tomological Investigations ’* (Herms), 
276 

Fabric from Early Egyptian tombs, 286 
False codling moth {Argyroploct leuco- 
treta). See Pests 
Fashn cotton, 362 

Fdtidla {Anthrocnodax) ielranychiit Rtibs. 
See Parasites 

Fertilizer experiments, on rotated crops, 
271; in America, 73, 78, 90, 187, 262, 
271, 361, 362; India, 40; Queensland, 
261; West Indies, 362 
“ Fertilizer Experiments with Cotton ” 
(Steece), 189 

Fertilizer Materials (New) and their 
Uses ” (Skinner), 361 
Fertilizers, 40, 187, 188, 189; effect on 
cotton yield, 188; elementary guide to 
the use of, 360 

“ Fertilizers and Cultural Methods ” 
(Bledsoe), 361 

“ Fertilizers and Manures ” (Sir Daniel 
Hall), 360 

“ Fertilizers and Soil Improvers ” 
(Gardner), 272 

“ Fertilizers and ISoil Type: The Qualitv 
and Yield of Cotton as inffuenoed by ** 
(Skinner), 362 

Fertilizers (Commercial) and their 
Uses ” (Frapa), 262 

Fertilizers (nitrogenous): Agreement be¬ 
tween Chilian Fmance Minister and 
Imperial Chemical Industries, 361; 
experiments with, at Shambat, Sudan, 
362 

Fibre diameter: measuring device, 376 
Fibres, Tams, and Fabrics: Testing,” 
379 

Field experiments, 79 


Fni: 

Ann. Rpt. of Dpt. of Agr., 1927, 176; 
Cotton cultivation, 1927, 182; experi¬ 
ments, 182; general outlook for cotton, 
1928-1929, 71; interim report on 
cotton, 1928, 72; pests in, 83, 182; 
research, 71, 350; selection work, 71, 
72,182, 360; stained cotton (causes of), 
83; varieties of cotton in, 182 
“ Fiji: The Possibilities of a New Variety 
of Cotton for ” (Anson), 71 
“Fine Staple Cottons: Classification” 
(Todd), 286 
Fouadi cotton, 30 
Foulb6 cotton, 366 

Febnch Colonies, 265, 356, 367, 370 
Fruit fly {Daciis pasHftorae), See Pests 
Fumigation plant, 80 
" Functions of an AOTicultural Officer 
in the Tropics ” (Sir James Currie), 109 
Fungoid disease. See Diseases 
Fttsarium^ spp. See Diseases 
Futures, 73 

Gadag I. Cotton, 339 
Gambia, 176 

Garofalou Cotton, 292, 362 
Gaslerocercodes gossypii, Peirce. See Peats 
Gatooma Experiment Station, 178, 179, 
210, 260 

Oeocoria punctipes, Say. See Pests 
Georgia. See America 
“ Getting the Best from Seed and Soil ” 
(Dr.W. L. Balls cfal.), 267 
Gezira Irrigation Scheme, 68, 180, 261, 
342, 346, 360 

“ Gezira (Eastern) Soil: Permeability of ” 
(Greene), 69; “ Profile in ” (Greene), 186 
Gezira Research Farm, 69 
Ginneries: co-operative, 377; in Ceylon, 
108; Egypt, 31; Mozambique, 266; 
Nigeria, 212, 260, 291; South Africa, 
344; Sudan, 180, 346; Tanganyika, 
292; Uganda, 70, 181, 347, 348, 349; 
West Indies, 70 

Ginning of cotton. See Cotton ginning 
Ginning machinery, 79,189,190,273,364 
“ Ginning Percentage and Lint Index of 
Cotton in Relation to the Number of 
Fibres per Seed ” (Turner), 374 
Giza 2 cotton, 292, 362; Giza 3 cotton, 
182, 183, 264, 292, 352; Giza 7 cotton, 
182, 183, 264, 292, 362 
Olypstts conapicuus, Weatw. See Parasites 
Goghari cotton, 64 
Gold Coast, 65, 259 
Ooaaypium : arboreum, 38, 372; cemuum, 
372; Davidaonii, 87, 306; herbaceum, 
38, 91; indicum, 38; intermedium, 39; 
neglectutn, 38, 87; obtuaifolium, 38, 
372; aanguineum, 340; Stockaii, 40, 
87; Sturtiiy 87, 306, 334; tomerUoaum, 
87, 306 

Ooaaypium: “ Abscission in General, and 
with Special Reference to Curtailment 
of Fruitage in ” (Lloyd), 373; “ Struc¬ 
ture or ^ed Coat in, and its Relation 
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to tile Growth and Nutrition of the 
Lint Haira ” (Bunett), 876 
Ghradinfl of ootton, 180,184 
Green-flyvtHdi4Zei, L.)« See Peats 
Griffin cotton, 180 
GUXDBLOtTFl, 196 
Guimesut Ea^riment Station, 183 
Gujarat Oottons: Studies in,” Pt. V. 
(Patel and Mann), 90 
“ Gujarat, Jowarsof: Studies in ” (Patei), 
176 

H. 26 cotton, 200 
Hancock Cotton Picker, 189 
Harlequin (or Tectocoris) Bug. See Pests 
Hatti, 266 

Heat, Efleot of, on Cotton (Tiltman and 
Porritt), 203 

Heat treatment of seed, 81, 86, 144, 194, 
203, 267, 368 

Heliothis obsokta, F. See American boll- 
worm under Pests 

Hemichionaspis minor. Sec White scale 
under Diseases. 

Herbacewm cotton, 372 
Heieroderes bicarinatus, Reitt. See Pests 
History of Cotton, 288,289 
Hybrid, 1027 A.L.F. cotton, 339 

Horin cotton, 195,344 
Imperial Agricultural Bureaux, 377 
Imperial .^^irioultural Research Confer¬ 
ence: Abstracts of papers, 378 
Imperial Bureau of Entomology, 80 
Imperial Bureau of Soil Science, 289 
Imperial College of Science and Techno- 
logjr, 269 

Imperial College of Tropical Agriculture, 

m, 206 

Imperial Institute, 269 
Implements: Ceylon, 103; India, 41, 267 
Improved Bancroft cotton, 180 
“ Indht ” (Sir Wm. Himbury), 341 
India: 

27 WN cotton, 340; 4 F cotton, 340; 
Agra and Oudh, 267, 269; Ahtnedabad, 
176, 176; Berary 36; “ Bhoga ” cotton, 
234; Btftar and Oriaaat 259. Bombay: 
Cotton Annual, 176; breeding uork at 
Dharwar Farm, 257; cotton cultiva¬ 
tion, 1927-28, 339; diseases, 280, 369; 
pests, 369; progress in cotton improve¬ 
ment, 176; Rpt. of Dpt. of Agr.^ 1926- 
27,176; research, 369. Breeding experi¬ 
ments with cotton from Tashkent, 257; 
Calico Industry, History of, 176. 
Cavmpore, 257, 269. Central Provinces 
and Berar, 175. Coimbatore, 340. 
Co-operative movement, 288, 339; 
Cotton Cess Act, 216; Cotton Ginning 
and Pressing Factories Act, 63, 174, 
339; cotton pressing factories (list of 
owners), 174; Cotton Transport Act, 
174, 176, 339; diseases in, 200, 277, 
^80; experiments, 176, 210, 267; ex¬ 
ports, 174; fertilia^r experiments, 40; 
nimigation of American cotton, 174; 


implementa, 41, 267; Indore Institote 
of Plant fodnatry, 257; Lancashire 
Trade with India: Bfieots of Foie^ 
Competition on, 268; legislation, 

216. Madrae: cotton omtivatkm in, 
175; pests, 277; Rpt. on Operations of 
Dpt. of Agr., 1927-28,177; seed farms, 
176; seed supply problem, 175. Market¬ 
ing of cotton. 173. Mysore,259. “Note 
on Early History of Cotton ” (Gulati 
and Turner), 288; parasites, 81, 199; 

? »8ts, 81, 86, 199, 269, 276, 369. 

unjab: Ann. Rpt. of Entomologist, 
1926-26,81; experiments, 268; diseases, 
277; failure of American cotton in, 269; 
pests, 81, 86, 276, 368; Rpt. of Dpt. of 
Agr., Pt. II., 269; research, 340; sow- 
i^ time for cotton in, 369; 
tions for increasing Cotton l^elds 
(Trought), 340; varietal trials, 340. 
Puaa: Scientific Rpts., 1927-28, 177. 
Rainfall, 36; Rajpipla oottons, 64; 
Rpt. on Conditions of British IVade in, 
1927-28, 174, 176; Rpt. of Indian 
Trade Commissioner, 1926-27 and 
1927-28, 173; research, 63, 64, 90, 91, 
94,96,199,267,267,277,280,340,371; 
research schemes, 174; Rev. of Agr. 
Operations, 1927-28, 339; rotation of 
crops, 40, 176; seed farms, 176; seed: 
heat treatment of, 81, 267; reflations 
regarding import of, 341. Sind, 64, 
176. Soil problems, 37; spinning tests, 
216, 222; statistics, 68, 63, 170, 173, 
260, 341; textile mills, 175; varieties 
of cotton, 63, 90, 200, 267, 268, 339, 
340, 371, 372, 374 

“Indian Agriculture” (A. and G. 
Howard), 174 

“ Indian Agricultural Problems ” (More¬ 
land), 174 

Indian Central Cotton Committee, 63, 
94, 96, 173, 174, 216, 268, 339, 341, 
342 369 

Indian cotton, 68, 173, 216, 217, 220, 
233, 368, 382 

Indian cottons: “ Chromosome Numbers 
of” (Banerji), 372; “Export and 
Spinning” (Warty), 342; ^‘Techno¬ 
logical Reports on ” (Turner), 63, 64, 
215, 268, 341, 342; “The Webs of 
Dacca,” 231 

Indian Entomology, List of Publications, 
1927, 196 

Indicum oottons, 372 
Indore Institute of Plant Industry, 267 
“ Influence of the Thermal Factors on 
the Duration of Phases during the 
Development of the Plant: Experi¬ 
ments with Gramineous (Grassy) 
and Cotton Plants ” (Lisenko), 274 
“ Inheritance in Cotton, Stupes in ” 
(Kulkami and Khadilker), 371 
“ Insect Outbreaks: Is there any Definite 
Basis for Forecasting and Asi^rtaining 
if Control Measures are Practicable T” 
(Hinds), 80 
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**In« 90 tes Ntiitiblea au Cotonnier k la 
Guadelonpe (Buffon), 190 
Inseotioides, 201, 202, 276 
Izuiaoti. See Pests. 

Internal BoU Rot. See Diseases 
International Institute of Agriculture, 
Rome, 85, 381 

“ Iraq to the Sudan ** (Sir William 
Himbury), 842 

Irrigation: Chile, 76; E^ypt, 352; 

Mozambique, 266; Sudan, 68 
Irrigation of Cotton (Marr and Hemphill), 
74 

Ishan cotton, 67, 178, 195, 260, 343; 
Ishan Cotton, 1928-29, 291; Ishan 
A cotton, 343, 344 

Italian Cotton Trade, 357; Italian 
Somaliland, 279 

J.N. 1 cotton, 267 

Japan: 186, 258, 287, 357; Japan and its i 
Cotton IVade, 266; Japan and China \ 
(Pearse), 368 1 

Jassid. S^ Pests 

Jealott’s Hill Agricultural Research 
Station, 381 

Kabba cotton, 196, 343 
Kapas kisundi. Sro Spotted boll worm 
under Posts 
Kapok, 81, 380 
Karunganni cotton, 200, 340 
Kaasala Railway, 211 
Kendyr plant, 358 
Kenya (jolony, 66, 343 
‘ * Khlopkovoye Dielo,” 267, 358 
Kidney cotton, 71, 72, 76, 182, 260, 360 
Kirdi cotton, 356 
Korolevu Hybrid cotton, 182 
Kovilpatti. See India 
Kuehneola gossypii, Arth. See Diseases 
Kumpta cotton, 91; Kumpta-Dharwar 
cotton, 63 

Lancashire Betrayed (Canney), 381 
Iiancaahire Cotton Corporation, 290 
Lancashire Cotton Industry: Localiza¬ 
tion (Jewkes), 380 

**Leaf Colour and Leaf Size, Relation of, 
to Bollweevil Infestation” (Isley), 80 
Leaf Curl. See Diseases 
Leaf-cutting bee. See Pests 
Leaf hopper. See Pests 
Leaf mildew. See Diseases 
‘‘ Leaf Mining Insects ” (Needham et ol.), 
196 


** li^^t, Reflation of, from Certain Sur¬ 
faces, and its Apidication to the Lustre 
of Textile Materials ’’ (Foster), 376 
L^;ht traps, 198, 367 
Linncemyut lo^iroeiiris, Maoq. See 
Parasites 

Liverpool Cotton Association, 206 
Locusts. See Pests 
Locuata migratoria, L. See Pests 
Lone Star Cotton, 187, 269 
LomsiANA. See America 
Loxocephalua, sp. See Parasites 
Lygua pratenais, L. See Tarnished plant 
bug under Pests 

M-60-A-2 cotton, 340; M-62-C-1 cotton, 
340 

Maarad cotton, 27, 293, 357 
Macarthy gin, 79 

Machinery: cleaning, 93; cotton plant 
shaker, 80; defibrating, 365; ginning, 
79, 189, 190, 273, 364; opening, 93; 
picking, 79, 364; for removal of 
cotton stalks, 365; soil-boring appara¬ 
tus, 191; shuttleless loom, 359 
Macrosporium fungi. See Diseases 
Makwapala Experiment Station, 329, 
382 

Manchester's cotton trade, 205 
Mansafis cotton, 352 
* * Manure: Germ Content and Action of 
Variously Handled ” (Goeters), 360 
Manorial experiments: Brazil, 75; India, 
176, 258; Nigeria, 177; South Africa, 
53; ^eensland, 261 
Maraghi cotton, 352 
Marketing of cotton, 73, 173 
” Markets for Cotton Textiles ” 
(Thompson), 381 

** Market Statistics: Uses and Limita¬ 
tions ” (Hughes), 290 
Marasonia {Maraaonina), sp. See 
Diseases 

” Maf^riallehre fhr die Textilindustrie,” 
(Spennrath), review of, 284 
Meade cotton, 182, 269 
Mechanical farm equipment, 273 
“Mechanical Harvestimj of Cotton in 
North-West Texas ” (Jones et cd.), 273 
Meko cotton, 344 
Melanoairomaf sp. See Diseases 
Memoirs of the Cotton Research Station, 
Trinidad, 90, 382 
Mexican Big Boll cotton, 268 
Mexico, 190, 197, 266, 277,358 
Microbracon {Bracan) lefroyi, D. and G.; 
M, brevicomia, Wesm.; M, kirkpairicki^ 


Leaf roll. See Diseases 
Leaf-spot disease. See Diseases 
Leaf worm. See Pests 
“ Le Cotonnier ” Pt. I. (Boone), 378 
Leeds University Textile Department, 206 
Legislation: America, 368; Egypt, 72; 
JUodia, 63, 216; South Africa, 288; I 
Southern Rhodesia, 96; Spain, 96; | 
Tanganyika, 96; Uganda, 97; West | 
Indies, 97, 288 


Wilk.; M. receastia^ Szep. See Parasites 
Middleton cotton gin, 273 
Million Dollar cotton, 89 
Mills. See Cotton Mills 
liDssissirpi. See America 
Mites. See Pests 
Moco cotton, 76 

“ Moneylender ” (Gilhwpy). 164 
Monilia carbonaria^ M, fungi, M, auo- 
phUa, See Diseases 
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MonophMms octocaudata, Gr. 8oe Pesta 
Hoktsisbbat. See West Indies 
Moboooo, 266, 278, 367 
Mosaic disease. Sm Diseases 
“ Motes in Upland Cotton Look ” (Rea), 
282 

Mozambique, 197, 266 
Jfiicor, Bp. See Diseases 
Munshi cotton, 343 
Murray gin, 189 

“ Musings in a Monsoon Climate ” 
(Youngman), 36, 206 
Mycoaphoerdla gossypina. See Diseases 
MyUocerus maculotms; Myllocerus ll-pua- 
tvkUus, var. maculostts; M» blartdtu, 
Fst. Sec Pests 

N. 17 cotton, 347 
N. R. cotton, 339 
Nahda cotton, 30, 264, 293 
Neglectum cotton, 372 
Nematospora corylii. See Internal Boll 
Rot under Diseases 
Nematospora gossypii. See Diseases 
Neppiness in Cotton, 363 
“Now Hebrides and New Caledonia: 

Cotton Growing in ” (Anson), 76 
Nezara viridula. Sec Bush Bugs under 
Pests 
Niobbia: 

Ann. Bull, of the Agr. Dpt., 1928, 177; 
Ann. Rpt. of the Agr. Dpt., 1927, 66; 
Ann. Rpt. o^ilorthem Province, 1927, 
269; British Cotton Growing AMocia- 
tion, assistance rendered by, 212, 291; 
crop prospects, 343; Daudawa Seed 
Farm, 67, 177, 212, 291; diseases in, 
196, 3^43, 344; Empire Cotton Growing 
Corporation, assistance rendered by, 67, 
177, 212; experiments, 177, 343, 344; 
ginneries, 212, 260, 291; Ishan cotton, 
67,178,260,291,343.344; Middle Belt, 
cotton cultivation in, 178; Niger and 
Benue Provinces, 291; Northern Pro¬ 
vinces, 66,177,291. Pests in, 176,212, 
343,344; prices of cotton, 68,177; pros¬ 
pects for 1928-29 season, 67; research, 
177, 343; seed distribution, 177; selec¬ 
tion work, 67,177; Southern Provinces, 
67,178,291. Statistics, 177; transport, 
177, 291; varietal experiments, 343, 
344; varieties of cotton, 196, 343, 344 
“Nigeria, Markets and Marketing in’* 
(Smith), 315 

Nigrospora oryzee. See Diseases 
Nitrogen: absorption of, by cotton plants 
188; carriers (mixed), 188; as a 
fertilizer, 78, 188, 189, 362, 363; 

“ Losses and Gains in an Indian 
Soil” etc.(Annett ei al.)^ 64. “ Organi¬ 
zation in plants “ (Bambacioni), 192 
No. 310 cotton, 30 

“Non-dehiscence of Anthers in Punjab- 
-American Cotton ” (Trought), 284 
Nobth Aitbioa, 86 

North Cabouna. See America i 

Kubari cotton, 264 ' 


Nunns 37 cotton, 260 
Ntasalakd: 

Ann. Rpts. of Dpt. of Agr., 1927, 177; 
1028, 382; British Cotton Growing 
Association, assistance rendered by, 
327; cotton cultivation, 1927, 178; 
cotton growing by natives, 211; cotton 
prospects, 1928, 178; Empire Cotton 
Growing Co^ration, assistance 
rendered by, 178, 211; Experiment 
Station, erection of new, 211; Makwa- 
pala Station, 329, 382; Over-the-Top 
cotton, 178, 331; pests in, 331, 382; 
Port Herald Station, 329, 382; rain¬ 
fall, 328; research, 178, 329; rotation 
of crops, 178, 331; soils, 328, 330; 
transport, 326, 328; varieties of cotton, 
178, 331 

“ Nyasaland, Cotton in ’’ (Ducker), 326 
Nyasaland Upland cotton, 178 

(Ecanthus turanicits, Uv. See Pests 
OflBcors on leave, 99,208, 294, 384 
Oil-sprayed cotton, 203, 290 
Oospora fungi. See Diseases 
Opening machinery, 286,287 
Otiorrhynchus fausii, StierJ. See Posts 
Over-the-Top cotton, 178, 331 
Ovulariopsis gossypii. See West Indian 
mildew under Diseases 
Ozyearenus hyalmipennis. See Cotton¬ 
seed bug under Pests 

“Para combater a ‘Broca da Raiz’ do 
Algodao ’’ (Tavares), 81 
Parasite Zoo, 193 

Parasites: Control of pests by (Myers), 
80; of boll weevil, 368; for cutworms, 
199; “ Experiments with Calcium 

Cyanide to Control *’ (Hodson and 
Gibson), 370; “ Relative Value of, in 
Biological Control of Insect Pests “ 
(Thompson), 367; Adia cegyptia, Vill., 
81; Anihoooris cursitans^ 199; Apan- 
tdM: India, 81; South Africa, 196; 
Basaus acicukUus^ sp. nov., 292: 
BrachyrMfia (Chalcis) tachardice, 81; 
B. oUikrius, 292; CeratomegiUa 
{MegiUa) maculaiaf 196; Cycloneda 
sanguinea, 196; ElasmuSy sp. 81; 
FdtieUa {Arthrocnodax) tetranycnii^ 199; 
Oitonides perspicax, 199; Linnosmyia 
longirostriSf 196; LoxocepkaiuSf 199; 
Micrabracon brevicornis^ 278; M. kirk- 
patricki, on pink bollworm in Kenya 
Colony, 66; Tanganyika, 292; M. 
lefroyif 81; M. recessus, 292; Onco- 
chalcis {Chalcis) rufescens, 82; Para- 
iachina irvgens^ 196; Phorocera ble- 
pharida, 196; Bhogas tesfaceus, 81; 
BceliOf n. sp., 370; Scholothrips sex- 
maculatus, 199; Sturmia laxa, 196; 
Triphleps nigra, 199 

“ Parasitic and Saprophytic Fungi of the 
Dominican Republic ’’ (Fragoso and 
Ciferri), 281 

Parataehena ingests, B.B. See Parasites 
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** Paris Green and its Application in the 
Control of Insect Pests ” (Strawinski), 
366 

Pempheres affinie, Fst. See Stem weevil 
under Pests 

Penicillium, spp. Sec Diseases 

Peru, 84, 86, 278, 368, 369 

Peruvian Square Weevil. See Pests 

Pests: biological control of, 80, 366, 367; 
dusting experiments, 366; fermented 
solutions to control, 366; general 
control measures, 84 , 86, 104, 194,197, 
277, 278, 279, 366, 370; light traps, 
198, ,367; Paris green as a control, 366, 
pyridine as a control, 366; “llolation 
of temperature to development of” 
(Peairs), 194; resistance to cold, 276; t • 
hydrocyanic acid (Boyce), 194; A(ri- I 
dtdoif 370; Agriotes meiuulosuf^y ('and., | 
197; Alabama argillarea^ 182; A merit an 
Bolhvarm {Ueliothis sexual I 

colour variation in, 200; m India, 82; I 
Mozambique, 197; South Afrua, 196, i 
South Australia, 83; Southern RIk> | 
desia, 279; Transcaucasia, 198; Amor- j 
phoidea rufa^ sp. n., 370; Amptmsca i 
devastanSy 211 \ Anomta {furtdvlu), i 
Ouou., 278; Antilothus toqtiehertt, F., ^ 
86; Ajiihonotnus ve^^titnh. Boh. (see 
Cotton Square Weevil); Aphid>s^ 197; 
Ap%on, sp. in Mozambiqut, 197, ’ 
Tanganyika, 292; Ajihis^ predicting 
serious infestations of, 197; in Egypt, 
366, 370; Kenya Colony, 66; Uganda, 
14; Aphis gossypiif Glov., fumigation 
experiments with, 194; in Peru, 278; 
Russia, 197, B. ntvhernloftisy CTyll., 197; 

B. puntUventriSf Germ., 197; ” Beetles, 
i^hids, and Flies in Russia ” ' 
(J^dionov), 197; BollweevUx aero- • 
plane control of, 366; control by | 
insect enemies, 368; correlation data 
on weather and weevil oc(*inictue, 277; 
longevit}' lecords, 368; niachiiio to j 
control, 80: jKiisonous smoke for, 197; j 
“ Relation of leaf colour and size to in¬ 
festation by ” (Jblcy), 80; report on 
number of live w^eevils found per ton i 
ol moss, 277, resoliilions in connection t 
with bollweevil adopted bj t he Commis¬ 
sion for Plant Pests and Disea'^es, 1927, 
202; Bollworms'. trap civqis for (Har- 
land), 333; in Egypt, 293; Kigeria, 
196, 212, 344; Nyasaland, 382; South 
Africa, 179, 341, .346; Swaziland, 68; 
Bothynoderes {Stephanophorvs) strabus^ 
Gy 11., 197; Bionzr Beetle {Colaspis 
fatttidiom)^ 71 86; Bvbh Bug'* {Nezara ‘ 
viridvla), 86; CaUiptanius ttiUi(U6, L. 
(locusts), 370; ( arditqdutruSf sp., 197; 
Caterpillarsf 71, 86; Chrysopids, 84; 
CoccineUidSf 84, Cosniophila erosa 
(leaf-eating cateipilJar) in (leyIon, 104; 
India, 8J; Cedtmi beetle {Lvptiode^^ rari- 
cetmiSf liec.), 370; Cotton Bolhvomi 
(see American Bollworm); Cotton Bvd 
Caterpillars {Phycita infusella), 81, 277; 


Cotton Flea Hopper {Psallus seriaiust 
Rent.); dusting measures for, 84; in 
America, 83, 278, 369; Cotton Leaf Bug 
{Adelphocons rapiduSj Say), 83; Cotton 
Leaf Boilerf 81; Cotton Leafworm {Pro- 
denia litura), 366; Cotton Stales {Pul- 
vinaria jacksonii, Newst., and Ferrisia 
viigaluSf Ckll.), 292; Cotton Seed Bugs: 
Brazil, 76; Kenya Colony, 66; Uganda, 
244; Cotton Square Wtetdl {Anihonomtbs 
I'esfitus, Boh.), 278; Cotton Stem Borer 
{Sphenopteia gossypiiy Cotes), 81, 277; 
Coftontvornt: in llutch Guiana, 196; 
Mexico, 197; West Indies, 71, 86, 196; 
(^urculionidSj 197; Cutworms, 198, 199; 
in Egypt, 369; Dasus pusUlus, F., 197; 
Dasythira scfuris^ Hb , 82; Dicho- 
crocis puntiijeralis, Guen., 82; Droso¬ 
phila mela7iogaster, Meig., 194; E. 
{Bmihesa) xantk )rtha>at Koll., 82; 
Eanas. in India, 277; Mozambique, 
197; Earias insulana, Boisd. (see Spiny 
Bollworm); Egyptian Bollu'omif 180; 
ElateridSf 197; Epuauia eryth oeephala, 
Pall., 197; EptteAranyehvSy I^acher, 199; 
Euproctus fralcrna. Mo., 82; False 
Codling Moth^ 66; Fruit y.y {Daevs 
passtflora)j 182; Casterocenodes gos- 
sypii. Pierce, 278; Qpoeorus punttipe^ 
Say, 84; Greenfly {Nezara mridula^ L.), 
76; Uarhqinn (or TitUxous) Bug, 83, 
182; Heltothis obsoleta (see American 
Bollworm); Heteroderea bkarinatus, 
Reitt., 197; Jassid. iff Ceylon, 103; 
Mozambique, 197; Kigeria, 195, 344; 
Kyasaland, 331; South Africa, 179; 
Southern Rhodesia, 279; Swaziland, 68; 
Uganda, 346; Leaf-cutting Bee {Mega- 
ehile, sp.), 279; Leaf Hopper, 367; in 
Fiji, 182; Ijcaf Mining inseets, 196; 
Leaf Worm, 84; Locusts, inoculation 
experiments, 279; recent work on 
bionomics of, 279; resistniue to cold, 
276; resolutions to control by Commis¬ 
sion of Plant Pests and Diseases, 1927, 
202; review of lileiaturc on, 279; 
Russian papers dealing with, 200; 
variability of, 280; Locusts in Central 
Asia, 280; Forth Africa, 86; Philip- 
pmes, 279; Sudan, 180; Turkestan, 
369; Locusta migraloria, 370; Mite'^, 
84; Monophlebus oetoeaudata, 199; 
Myllocerus blandus, Fst., 82; Myllo- 
cerus niaculosus, 199, 277; (Ecanthus 
furanicus, Uv., 197; Otiorrynehus 
fausti, Sticrl, 197; Pempherea affinis, 
Fst. (see Stem Weevil); Peruvian 
Square Weevil, 84; Phacephorus {'() 
umbratus, Fald., 197* Phenacoccus 
iceryoides. Green, 292; Phycita in- 
fnsella (see Cotton Bud Caterpillar); 
Fhorbia{Hylemyia) cf/terwra, Rond.,197; 
Pink Bolhvomi: purple light traps to 
control, 198; resolutions of the Com¬ 
mission of Plant Pests and Diseases, 
1927,202; review of the distribution of, 
through^ ut the world, 368; in America, 
28 
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19H, 308; Argontino, 368; Belgian 
Congo, 198; Ceylon, 104; Egypt, 360; 
Eiji, 182; India, 81, 82, 276, 277, 368; 
Konya Colony, 66; Sudan, 180; Tan¬ 
ganyika, 292; Wcat Indies, 70, 71, 86, 
182, 196, 261, 351; Plant Bugs, 196; 
Psetuiococais corymbcUus^ 199; JBed 
Bolhtvrrtn {DijHjropsU castatieUf Hmps.)* 
M<)zambique, 197; South Africa, 196; 
Southern Rhodesia, 279; Sudan, 180; 
Bed OoUon Bug (Dysdercus cingulatvs^ 
E.) in Burma, 86, 87; India, 86; 
RvaI Cotton Btainer, 66 ; Bobufttus, 
Fahr., 197; Boot borer, 81; Baissetia 
nigra, 86, 292; Balbnutr'^h (aterpiUar 
{Esfigmene acroea, l>ru.), 197; Sckhto- 
eerra gregaria, Forsk., 370; Sphenop- 
iera hcebdica, sp. ii., 279; Spiders, 84; 
Spiny Bollworm in Kgypt, 366; Kenya 
Colony, 66; Morocco, 278; Southern 
Rhodesia, 279; Spotted Bollworm, India, 
81, 82, 277, 368, 369; Stainers', in 
Dutch Cuiana, 196; Fiji, 83, 182; 
Mexico, 197; Mozambique, 197; Ni¬ 
geria, 196, 343, 344; Nyasaland, 382; . 
Peru, 369; Southern Ithodesin, 279, 
Uganda, 23, 70, 241, 244; Wesl Imlich 
86, 262, 306; Stem weevil {P(mphere'> 
ajfinis, Fst., 277; Sudan Bolltmim (see 
Red Bollworm); Syleptn derogaia (Le.if 
roller) in (^oylon, 66, 105; India, 277; 
Sysiatee hahenalus, 370; Tunymeeus 
arudmnus, 370; Tanymreus ( l^Jeganerus) 
variegaim, Gebl., 197; Toradic niti- 
dula, 277; Taiadie noiabilis, Wlk., 
81, 277; Tarnished Plant Bug {Lygus 
ptaiensis, L.), 83; Teetocoris Bug (see 
Harlequin Bug); Tnuhrionid^, 197; 
Tefyria pvnctipleuris, Rcilt., 197: 
Thrips, 191), 399; Tbnps (yellow), 370; 
Tipivorm, 182; ToLka (Chroiogomts), 
277; Trijidaphis perniciosa, Nevskii; 
in Ceutial Asia, 86; IVanscaucasia, 
197; Tsetse jly, 200; White fly (Aleyro- 
did), 259,368; Wireworms {Trachynitus, 
sp.)» 279; Woolly mite {Eriophyes 
qossypii), 369; Xanthodes {Acontia 
grmllsi, Feisth.,81 

“ Pests of Cotton, Pt. II., Beetles, Aphids, 
and Flies” (Rodionov), 197 
Phacephorus (Y) umbratus, Fald. See Pests 
Phenococevs iceryoides, Ureen. See Pests 
Philippines, 279 

Phortna {HyUmyia) cilicnira, Rond. See 
Peste 

Phorocera hlepharida B.B. See Parasites 
Phycita infusella, Meyi. Sec Cotton-bud 
caterpillar under Posts 
PhyUosticta, sp. See Diseases 
Phytophthora. See Diseases 
“ Picked, Snapped, and Sledded Cotton ” 
(Wigington), 273 
Picking machinery, 79, 189, 364 
Picking methods, 360, 364 
Pilion cotton, 30,264,286 
Pima cotton, 27, 182, 193, 281, 283, 284, 
367 


“ Pima Cotton: Variation in Seed Fuxai- 
, ness on Individual Plants ” (Kearney 
I and Harrison), 193 
I Pima Egyptian Cotton, 269, 300: “In- 
' flueuce of Alkali in Soils on the 
Prevalence of Angular Leafspot in ” 
(Brown), 281 

Pink Bollworm. See Pests 
Plant Bugs. See Pests 
“ Plant Diseases ” (Brooks), ^)6 
‘‘Plant Pathology: Author and Subject 
Index to December 1,1927 ” (Allen), 196 
Plant in Relation to Water: A Study 
of the Physiological Basis of Drought 
Resistance ” (Maximov), 267 
“ Plant and Soil Relations At and Below 
the Wiltuig Percentage ” (Magistad and 
Breazealo), 373 

Ploughs: Ceylon, 103; India, 267; Uganda, 
70 

Poisonous smoko for weevils, 197 
Port Herald Exiwriment Station, 329,382 
” Post-W^ar Depression in the Cotton In- 

diistrjr ” ((Uay), 206 

Priies: American cotton, 184; in Kenya 
6t), 343; Nigeiia, 68, 177; Swaziland 
180; Uganda, 347; history of prices, 
1890-1921), 336 

“Pines, (’omparative, in 1929” (Todd), 
.335 

PhM / s scradus. Rout. See Cotton hopper 
under Posts 

Pspudf/cocous rorymbaius', P, medvaexarum. 
See Pests 

Publications received for Library, 98,207, 
293, 383 

Punjab. Sec India 

Punjab-Americau cotton, 268, 260, 284, 
374 

“ Pure Lines: Precautions when Picking 
Single Plants for ” (Trought), 89 
Pyridine, as a post control, 366 

I Queensland: 

Ann. Rpt. of Dpt. of Agr. and Stock, 
1927-28, 342; Cailide Research Station, 
261, 349; Cotton Board, 71; cotton- 
growing possibilities, 181; cotton in¬ 
dustry, 1927-28, 71, ^9; cotton tarifi, 
360; federal bounties, 360; fertilizer 
experiments, 261; machine for re¬ 
moving cotton stalks, 366; picking 
methods, 360; rotation experiments, 
261 

Railways. See Transport 
Rainfall: America, 187; Ceylon, 102; 
India, 36; Nigeria, 177; Nyasaland, 
328; Sudan, 211; Swaziland, 209; 

' Uganda, 70 
Rain-grown cotton, 210 
Rajpipla cottons, 64 

Bommaria areola. See Leaf mildew 
under Disease 

Ratoon cotton: Morocco, 366; Swaziland, 
301 

Raw cotton', 202, 290; raw ootton teed, 
20 
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Red bollworm. See Pests 
Red cotton bug. See Pests 
Red cotton stainer. See Pests 
Reports from Exporimoiit Stations, 1927- 
1928, 177 

Research: at Rothamstod, C, 86; finance 
of, in India, 174; on tlio influence of 
light intensity on the H-ion concen¬ 
tration of plant tissue fluids, 02; in 
America, 73, 78, 89, 200, 201, 262, 267, 
269,272,281,283; Coyloji, 66; Domini¬ 
can Republic, 281; Egypt, 28, 292; 
Fiji, 71, 360; Lidia, 63, 64, 90, 91, 94, 
95, 199, 257, 267, 277, 280, 340, 369, 
371; Nigeria, 177, 343; Nyasaland, 
178, 329; Russia, 187, 276; South 
Africa, 63, 179, 210; Southern 

Rhodesia, 178, 210; Sudan, 69, 210; 
Swaziland, 68; Transcancasin, 198; 

, Turkestan, 199; Uganda, JO, 7l»; 

West Indies, IKi, 304, 350 
“ Research and Agricultiin* ” (Leake), 115 
Research in AgriciiIturuJ Science and 
Cognate Pure Sciences in tlie Cnited | 
Kingdom: Kacili(ic‘s for Advai;ced 
Study, 290 

“Research in Cotton Tc'dinulogy in 
L dia, 1927 ” (Turner), 63 
“ Research in Mechanical Farm Kquip- 
mont “ (Walker), 273 
RcHeurch Station, Trinidad. Sec Cotloji 
Research Station 

Hhizoctonia hatufi nhi. See Diseases 
Rhizodoniu baiaticohi (Taub), HutU‘i,aud 
other fungi (Small), 201 
fihizoctoniu wluui. See Sole shin dis<*a^e 
under Diseases 

Rhizopm ni(jri<anfs, R. aod<*s».s. See 
Diseases 

Rhodesia (Sodtiiehh): 

Aci-cagp (cotton), 1928-29, 315; breed¬ 
ing expmiineiils, 210; cotton euUua- 
tion, 1928, 2(30; cotton pnispeets, 178, 
260; hlmpire Cotton Crowing Coi- 
_oration, assistance rendered by, 178, 
210, 260; Gatooma Kxjx'rimeni 

Station, 178, 179, 210, 200; jassid- 
resistant cottons, 260; legislation, 96; 
ests, 279; Rpt. of Dpt. oi Agr., 1928, j 
569; research, 178, 210; rotation of | 
crops, 179; seed quc.stion, 178, 210, 
260; selection work, 178; transport, 
179; U 4 seed, 260; varietal trials, ^ 
346; varieties of cotton, 200, 345 ' 

Rhogem iestwetts^ Grnv. See Parasites ' 

“ Road to Increased Trade (Ta^c), 381 i 
Robitatvs, Fahr. See Pests 
Root borer. See Pests 
Root disease. See Diseases I 

Root rot. See Diseases i 

Boseum cotton, 257 • 

Rotation of crops; America, 271, 272; j 
Ceylon, 66, 105; India, 40, 175, 268; , 
Nyasaland, 178, 331; Queensland, 261; | 

Southern Rhodesia, 179; Swaziland, 302 ' 
Rothamst^ Experimental Station, 6, 86, 
360 


Rttssia: 

cotton prospects, 359; Kendyr plant 
in, 358; pests, 197, 199, 370; research, 
187, 276; statistics, 170, 266; Textile 
Syndicate, 76 

Rust disease. See Diseases 
Rustenburg Experiment Station, 180 

‘ Raissetia vigra. See Posts 
. Snkel cotton, 29, 210, 247, 264, 2S5 292 
' Sakha, eottrin, 183, 264, 292 
I Sukrand Agricultural Research Station, 
176 

I Salisbury cotton, 187 
Salt Marsh Catcrpillnr. See Pe>ta 
“Sand Cultures: A Method of Water 
1 (kmtrol for ’’ (Heath), 283 
! “Sand Sowing in t\jtton Breeding 
, (Abonlela), 28.3 
iSrfUo, n.Hp. See Parasites 
Rrhl^lt}rrn'ff grajaria, Forak. See Pests 
‘‘Science, Appli<.ition oi,in AgridiUure “ 
(RieselJ), J 

“SiicMce and tli(‘ New Imlustrial Revo¬ 
lution " (Ti/aid), ‘290 
Si'ientifie and Industrial RcHeareh, Jlpt. 

of the Depi.for 1927-28, 176 
“Siientific Piiueiples of Plant Piotee- 
tioii ’’ (Martin), 27t) 

Srlfrnlium rolf^iL See Dis^'ases 
ScolaihnpM m } ntarufaiu^f Perg. St^e 
l^iiasites 

Sea Island eottoii, 14 , 71. 103, 182, 247, 
260, 261, 27(), 285, 306, 351 
Seed: absoiption of water by (Turner), 
2(i7; delmtmg ot, 81, 85, 194,203, 2.57, 
36S; exjMM'iineiits with IxMvy v, light 
s<*(‘d lor planting, 2t>8; inlemal flora 
(d, 213; Fiof. Popoff’s ('Xjieiiiiumts, 
78; rcgiilalion-s regarding inijKirt into 
Indi-, 341; Miilplnirie acid treatment 
ol. .56, 347; seed supply problem in 
Bta/il, 75; Eg\pt, 31; Fiji, 71; India, 
175; Kigeiia, 177; Southern Rhodesia, 
178, 210, 260; Swaziland, 68, 210; 
Uganda, 211, West Indies, 261 
SetKi Control Jaiw, Kgypt, 351 
‘Seed Fuz/.iness, Venial ion of, in Indi¬ 
vidual Plant of PimatJotton “ (Kearney 
and Harri‘'On), 193 

‘•Seedlings (Cotton), The Toxieity to, of 
Higli Coiieentiatioiis of Soluble Nitro¬ 
genous Fertilizers (Willis and Davis), 
78 

“•Seeds: Method for Determining the Oil 
Content of” ((‘oleman and Felhiws), 
96 

•Segii Kxperiraent •Station, 265 
Segiindo l>cfibratiiig Machine, 36.5 
Selection work: Brazil, 76; (.Ceylon, 65, 
104- Egypt, 28, 72, 182. 293; Fiji, 71, 
72, 182, 350; Nigeria, 67, 177; •South 
Africa, 179, 180; West Indies, 360 
“•Selling Cotton Flowers; Motbodfl of,” 

14 et eeq. 

•Seriaro ootlo'i, 352 
S.G.29 cotton.,346 
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Shensi cotton, 186 
SiBEaA Lbonb, 269, 260 
Silk cotton trees. See Kapok 
Simon’s Patent Heater, 85 
Sind. See India 

Skinner’s Cotton Trade Directory of the 
World, 1928-29, 206 
Sledded cotton, 273 
Smyrna, 369 
Snapped cotton, 273 
“ Soft ” cottons, 76 
Soft rot. See Diseases 
“ Soil: The Climate of the Air near ” 
(Geiger), 77; “A (comparative Study 
of the Methods of Preparation of, for 
Mechanical Analysis, with a Note of 
the Pipette Method ” (Pnri and Amin), 
92: “An Introduction to the Scientific 
Study of” (Comber), 77 
“Soil Colloids: The Influence of Sub¬ 
stituted Cations on the Properties of ’’ 
(Anderson), 376 
Soil Erosion, 295 

“Soil Fungi: Quantitative Studj" of’’ 
(Brierley ei al.), 201 

“Soil Moisture and Plant Investiga¬ 
tions: The Usefulness of Capillary 
Potential to ’’ (Rh-bards), 271 
“ Soil Salinity, (Virrtflation lictween, and 
Flowering Date in ('otton “ (Harris), 269 
“Soil Salinity: A Possible lielatioiwhip 
between, and Stand in Cotton “ 
(Harris), 209 

Soil Science, Imperial llureaii of, 289 
“SoilTemperature Studios with (Cotton’' 
(Walker), 201 

“ Soil Texture, An Index of “ (Hardy), 77 
“Soil Zeolites and Plant Growth” 
(Breazeale), 271 

Soil-Boring Appaiatus (Gri'cne), 191 
Soils: America, 270; Ceylon, 102; 
India, 37; Nyasahind, 328, 330; 

Sudan, 69, 186; “The Determination 
of the Klectrical (Conductivity oi the 
Aqueous Extract ot Soil as a Rapid 
Means of dct/cuting ils I*robabl<' 
Fertility ” (Sen), 93; “ Dye Absorption 
by Hydrous Alumina in ” (Crouciier), 
92; “The H-ion (Vuieeiitration of 
Egyptian Soils ” (Worsley), 363; “ The 
Hydrometer Method for making a 
very detailed Mechanical Analysis of ” 
(Bouyoucos), 270; “ Making Mech¬ 
anical Analyses<)t, in Fifteen Minutes” 
(Bouyoucos), 270; “The Measureinenl 
of ‘Suction Forces’ in Colloidal Soils” 
(Hardy), 93; “ Review ol Recent 
German Researches on the Relation 
of Moisture Conditions and Mechanical 
(]!omposition of ” (Zauerbray), 77; i 
“ Some Comments on the Hydrometer 
Method for Studying ” (Keen), 271 
“ Soils (Heavy Alkaline), Diswrsion and 
Alechanical Analysis of ” (Joseph and 
Snow), 363; “ Properties of, contain¬ 
ing DitTerent Exchangeable Bases” i 
(Joseph and Oakley), 363 


“ Soils and Fertilizers ” (Crowther), 271 
Sooty Mould Disease. See Diseases 
Sore-shin. See Diseases 
South Africa: 

Ann. Rpt. of Dpt. of Agr., 1928, 179; 
Barberton Experiment Station, 179, 
346; breeding experiments, 179, 210; 
Cotton Industry (Koch), 68; Empire 
Cotton Growing Corporation, assistance 
rendered by, 179, 210, 346; entomo¬ 
logical notes, 196; future prospects, 
.346; ginneries, 344; grading, 180: 

I legislation, 288; manurial experiments, 

I 63; Orange River Cotton J^nds, 345; 

I parasites, 196; pests, 179, 196, 314, 

346; prospects for cotton, 1929, 344; 
research, 179, 210; Rustenburg 

I Experiment Station, 180; selection 

I w<irk, 179, 180; statistics, 179, 344; 

' U. 4 cotton, 179, 345; varietal trials, 

345; varieties of cotton, 179, 345; Z. 1 
cotton, 179 

“ iStmth Africa Official Year Book, 1920- 
I 27.” 68 

' ‘‘South Africa, Third Report on Cotton 
Manurial Kxpm imeiiTs, 1927 - 28” 

' (Koch), 53 

' South Attstkatuv, 83 
Spacing experiments, America, 73, 79, 
187, 2()2, 2(i8. 269; Fiji, 182; Uganda, 
347; West Indies, 71 
Spain, 96, 186, 369 

Hpermophthora qoHsyidi. See Diseases 
Spjirriopfera yo^'^ypii. Cotes. See Cotton 
Stem Borer under Pests 
Sphenopltr(( .srihelu'a, sp.n. See Pests 
Spiderii. Sec Pests 

Spinning: ('Paylor), 287; Early Methods 
in Cse 111 India, 233; “Further 
Tests on the Effect of Temjierature 
and Humidity on ” (Turner), 376; 
“Statistical Information (‘oncoming, 
in India,” 174 

' Spinning Tests: on soft cottons, 75; in 
America, 365; Egypt', 32; India, 216. 
222; “ Effect of Different Spindle 

Speeds on the Results (»f ” (Turner), 
94; “Effect ot iHing Unbalnrieed 
Drafts instead of Balanced Dralts in 
the Spinning Preparation for ” (Turner), 
95; “ Effect of Using either One Head 
or Two Heads of Drawing, instead of 
Three Heads of Drawing in the Spin¬ 
ning Preparation for ” (Turner), 37(i 
Spiny boll worm. See Pests 
Spotted bollworm. Sec IVsts 
St^iiners. See Pests 

Staple cotton (Fine), Classification 
(Todd), 285 

Staple cotton (Long), Supply (Todd), 286 
Staple length of cotton, 73, 89, 354 
“ Statistical Methods used in Textile 
Research; An Explanation of,” 290 
Statistios: America, 168, 170; Brazil, 
356; Ceylon, 107; China, 170: Egypt, 
58, 169, 171, 172, 256; Empire Cotton 
Crops, 266, 291; India, 58, 63. 170, 
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ira, 280, 341; Italy, 367; Mexico, 360; 
Nigeria, 177; Russia, 170, 266; South 
Africa, 179, 344; Smaller or^s (other 
than Kmpire), 2^; Southern Rhodesia, 
178; Su^n, 180; Swaziland, 180; 
Tanganyika, 211, 292; Uganda, 181, 
211; “Consumption and wbooks,” 66; 
“World’s Cotton Crops, 1902-1928,” 
170, 172 

Stem weevil. See Pests 

Stethorus pwnrtiflvw^ Ws. See Parasites 

St. Luota. See West Indies 

St. Vinoent. See West Tridies 

Studentships, 213, 384 

t^turmia laxa^ Curr. See Parasites. 

Sudan: 

Ann. Rpt, of (Jent. Economic Board, 
1927-28, (}5; Ann. Rpt. of Dpt. of 
Agr. and Forests, lt)27, 180; cotton 
growing: Sir John Maffey’a spiH»ch, 
I8<i; cotton jirospects, 09, 181; dihcases, 
62, 09, 124, 180, 248; fertilizer cxperi 
meats, .360, .362; (Jezira Irrigation 
Scliome, 68, 69, 180, 186, 261, 342, ' 
1446, 360; ginneiics, 180, 346, Kassala 
Railway, 211; Pests, 180; Rainfall ni, 
211; ram-grown cotton, 180; rcM'areh, 
69. 210; seed, sulplninc acid treatmeiil 
of, 62. soils, 69, 186; ^tatislJC‘4, ISO, 
transpoil, 211, 346 

Sudan: \gn('ultural icsoaich work in, 

“ llpts. tiir 1926-27, and Programmes 
of Work for 1027 2«,” 69 
“ Sudan; A Visit to ” (Rolieits), .316 
►Sudan bollworm. Sec Red Bolhvorm 
under Pests 

Sudan Plantatiiiiis Syndicate, 342, .346 
“Sulphur; as a Fimgiiiile vnd an liisciti- 
cide ” Pt. t. (Coodwiii and Maitin), 
201: “ Rffi'ct of, on Niti ilicstion," 3(>0 
Sulphuiic Acid Treatment ot Colton 
Seed: Sudan, 52, Uuand.i, 60, 347 
Surat, 1027, A.L.F. ( otton, 258 
Swaziland : 

Col. Ann. Rpt., 1027, 05; cotton 
cultivdtioij, 1027, 68; cottcai growing: 
Ml. Alli.stci Millei’‘^ i*evicw of. trom 
1024 28, 180: Errijuie Cotton Crowing ' 
(kirporation, assistantc rendered by, 
68, 180, 210: futuie pros^iects. .346; 
pests, 68; prices, 180; raintall, 2f)9; 
ratoon cotton, 301; rescarcli, 68; 
rotation of crops, 302; veed supply 
problem, 68, 180, 210; statist ns, 180; 
vari«‘ties of cotton, 180 
“ 'Swaziland i-eviaited ” (Keat ince), 208 
i-lyhpUi (ifitoiftitay F\ See (\dton leaf- 
roller undei Pests 
Syria, 369 

l^ystates hdbetiahjifi. See Pests 
Tanganyika: 

Agr. and Indus. Exhibition, 1929, 70, 
181; Cotton Advisory Board, 292; 
cotton cultivation, 1928, 292; eottou 
prospoets, 1928-29, 181; crop report, 
346; diseases, 292; experiments, 292; 


ginneries, 292; legislation, 96; para 
sites, 292; pests, 292, 370; statistics, 
211, 292; Trade Rpt., 1928, 269 
Tanyrtiecuii aniahanua ; T. {ruegamecva) 
varif^atus. See Peats 
Tararhe nilidula ; T. notahilia. See Peats 
Tarnished plant bug. See Pests 
Tashkent cottons, 257 
Technological Reports on Indian Cottons 
(Turner), 63, 64, 216,268, 341. 342 
Toctocoris bug. See Harlequin bug under 
Pests 

Tcctocorh See Pests 

“ Temperature d“ dAsinfeotion des 
Craines de Coton ’ (Leplae), 104 
Tp'neiiriomd'*. See Pes.=' 

Tprdyria pvnt'tiplevriSf Rcitt. See Pests 
[ Texas. Roo America 
“Textile Fabiiis: The Ridation between 
Atmospheric Humidity and the Break¬ 
ing Strength and Extensibilities 
of, Befoie and After Weathering” 
(Turner), 05 

“Textile Fibre” and Fabrics: Muroseopi- 
eal Investigation of” (Lawrie), .377 
Textiles: Rotting of, by Miero-Organ- 
ism.s ” (Searle), 377 

“ The Wcav(‘i l./oom Balance ” (Palimm). 
200 

Thrip<s S< hr., Thrips 

See Pests 

Thurman Vacuum Cotton Harvester, 70 
Tip worm. See Pests 
Togoland, 260 

T >kl'i (CAro/fw/<>////*). See Pests 
Ti actors, 1S6 

lAansport; dcvelo])ment schemes, 214; 
Rpt. of Woild Motor Tianspoit 
Coiigresfi, 1927, 205 
I Transport (mechanical), 213 
iVaiisport (rail): Nigciia, 177, 291; 

Nyasaland, 326, 3?8; Sudan, 211, 346: 
Uganda, 70, 181 

Tr.inspoi’t (road) Southern Rhodesia, 
179; Sudan, 211 
Trellising cotton, 89 
Trice cotton, 80, 192 
Tnfidaphis jie'fniciom, Nevskii. See Pests 
Trtntdad. Se<* West Indies 
Tii^ihlepa nigra, Wolff. See Paiasites 
Tiopical hygiene, 206 
Tsetse fly. Sec Pests 
Tdrkehtan, 190, 359, 370 

IT 4 cotton, 179, 180, 260, 346, 382 
Uganda: 

Ann. Rpt. of Dpt. of Agr., 1927, 66* 
Bnganda Cotton Buying Association, 
181; Col. Ann. Rpt., 1927, 66; cotton 
cultivation in 1927-28, 181; in seg^- 
gated areas, 211; Cotton Enquiry 
Commission, Rpt. of, 347; cotton in¬ 
dustry’s problems (Tweedy), 347; 
cotton prospects, 181; diseases, 10, 70, 
160, 240; experiments, 347; ginneries, - 
70, 181, 347, 349; legislation, 97; 
momoniadum of Uganda Govt, regard- 
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ing ite attitude to the findings of the 
Cotton Enquiry Commission» 349; 
meteorological observations, 1927, 66; 
pests, 14, 18, 23, 70, 200, 244, 340; 
ploughs, 70; prices, 347; rainfall, 70; 
research, 10, 70, 1^, 240; seed ques¬ 
tion in, 60, 211, 243, 347; spacing ex¬ 
periments, 347; statistics, 181, 211; 
transport, 70, 181; varietal Inals, 310; 
varieties of cotton, 14, 3*11» 

“ liganda, Cotton Cultivation iji " (Nye), 
848 I 

“Uganda, Cotton Diseases m 1020-28” 
(Hansford), Pt. I., 10, Pt. 11., 100, . 
Pt.lII.,240 I 

Uniri Bam cotton, 265 
Upland cotton: new typ<‘ in Trinidad, 
306 

T^ppam cotton, 200 

“Uppers: A Prcljinniary Note on some I 
Nev Strains “ (Brown), 362 

Varietal Experiments; America, 202,208, 
369; Brazil, 70; Ceylon, 103; Egyi3t, 

29, 362; French colonies, 366; India, 
268, 340; Nigeria, 177, 343, 341; 
Sierra Leone, 200; South Atncn, 345: 
Southern Rhodesia, 345; Tanganyika, 
292; Uganda, 340 

Varieties of cotton; America, 92, 26i>, 
281; Brazil, 75; Ceylon, 05, 103; 
China, 89; Egypt, 182, 264, 202, 3.52: 
Fiji, 71, 182; India, 03, DO, 2(K), 257, 
268, 339, 340, 371, 372, 374; Nigeria, 
196, 343, 344; Nyasalund, 178; South 
Africa, 179,345; Sout hern UhodeHia,345; 
Swaziland, 180;Togoland, 200; CTgaiida, 

14, 346; We->t Indies: Trinidad, 300; 
collection of cottons in Tnmdad, 310 
Venezuela, 207 

Vermiculaiia disease. See Diseases 
Verticillium wilt. See Diseases 

Wagale cotton. 87 
Webber cotton, 92, 309 
West-lndian leaf mildew. See Diseases 
West Indies: 

diseases, 70, 71, 87, 182, 190, 202, 305, i 
307; legislation in, 97, 288; pests, 70, i 
71, 85, 196, 261, 262. 305, .351: Rpt. on ‘ 
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Boon, and Finan. Conditioiif of Bribloh 
Weat Indies, 1928, 269; research, 860. 
BarbadM: American Upland cotton in, 
201; cotton cultivation, 1926*27, 70; 

1927- 28, 261; diseases in, 70; pests in, 
70, 261; suggested re-establi^ment of 
cotton industry in, 360. Montserrat: 
damage caused by hurricane, 70; ex¬ 
perimental work, 1928, 350; ginneries 
in, 70; pests, 261, 351; quality of 1928 
cotton crop, 261; selection work, 850; 
trade in 1928, 360. Bevis: cotton 
cultivation, 182, 261; free distribution 
of seed by Govt., 261. Si. JKiiis-NetfiA: 
diseases, 196; legislation in, 288; pests, 
196; Rpt. of Agr. Dpt., 1927-28, 177. 
St. Lucia: cotton cultivation, 71; 
legislation, 97; Rpt. on Agr. Dpt., 
1927, 66; St. Vincent: cotton crop, 

1928- 29, 361; cotton industry, 1926-27 
and 1927-28, 71; cotton prospects for 
1928-29, 262; crop report to September 
30, 1928, 71; diBeascs, 71, 182, 262; 
pests, 71, 85, 262; planting season in, 
351; Rut. of Agr. Dpt., 1927, 66. 
Trinidad: collection of cottons at 
Research Station, 310; Cotton Research 
Station, 205, 304; visits of Sir James 
Currie and Mr. Engledow', 212; diseases 
in, 87, 306, 307; pests, 306; research, 
90, 304; varieties of cotton, 306, 310 

White-fly {AUyradid). See Pests 
White scale. See Diseases 
W'llt disease. Sec Diseases 
“ Wilt (Cotton) Fungus: A Ctmsidcratiou 
of the Pathogenicity of ” (Rosen), 86 
Wirewomis. {^e Pests 
Woolly mite. See Pests 
VVoiJd Motor Transport Oonference, 1927, 
Rpt. of, 206 

Xanthodeii {Aconiia) grodlsi, Feisth. See 
Pests 

“Yarn Strength and Yarn Extension: 
The Foundation of,” Pts. 1. and II. 
(1’urner), 94 

Z1 cotton, 179 

Zaitzcv, Dr. G. S., obituary notice, 20t> 
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